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NOTE ON IRRIGATION IN THE JHALAWAll STATE. 


Area* — Th«i Jlmlnwjir State i*. uhoui G'J inilow long ami vnries in 
width between 5 and 17 inilc-p. The area is 8b8'7C3 scjuare miles. The 
beighf above *soa level vaTies freau l.UOO ft. in the Talnti Tohsil to abont 
1,500 ft, in the Bag Teb’^U. 

2. Two orjbfi~3il3ij i rock se ne-< of India are well exposed. Jhalra- 
patnn, the capital, Btntids on Vimlbv an at the nprtb orn edge of 

the gret^Tpruad of ba.^iU io roelm limwn jis. tlio Bpcoan^trap fonnatipn, 
this nortborn area of itlToittg also often mentioned as ibc IMalwa trap. 
The beds abmd. Jhidmpntan arc considered to belong to the Rewa or 
jm dtllc group of the VindhyaiiN and consist of stindsione and shales, Avith a 
band of limestone. Over ibo greater part of the Vindhyan area, the strata 
are tjuite «ndisUnl>ed. and their habit i'-to weather into scarped plub'au.v 
or ridges, having one face sleep find the otln*r sloping. TliC'-e are capped 
by the sandstone, the lower ground being eroded ont of the sha!o.s. Close 
to tTh.alrapntaii. however, a feharp axis of disturbance passes from the 
f,outb*casl. beneath the trap to the north-wc^t, throwing Iho beds up in 
an onfielinnl form, Avith dips of 70 to the norib>cast and .south-Avest. 
Along this steep out-orop the sandsUmc weathers into long narrow ridges. 
In thc'c ridgrs occur hornc imrroAv openings through which riA'er.s have 
cut their AVay, alfording sites fur grand irrigatl»>n projects; as these aro 
now in the Kotah teiritory, tlicy will ho alluded to in the Note on 
Irrigation in that Slat»'. 

The muini aica the State is situated on a raised plut(‘an, which lies 
rather moic than 1.000 ft. aboAVj the srn nt the north, and gradually risfs 
to 40Q or 500 fu more to the south. The northern, eastern, and njmrtion 
of the southern purl of t b«.s area nrcjvoiyjujly ; these paits «re inteivecied 
with itVeanis of Avirious ai ze.s nfiortling^JUiyiy ^'R'**^* some of Avhicli 

Ijsa'c been already taken advantage of, for damming up the water to fom 
small labc.s. 


^^hn'lcst of tliis aiea is a rich pbiin,jurjdulaUng in parl« and nf f)rcli ng 

Talimblelnmrfor cultivation. The soil is rieli, diAnded into tlueo eln.sses : 

~b1acK, 1 ft t o f a lighter colour but' equally px'olitic, and 

/ ti yelloAvisb red ^oil, (he poor^-st «»f the throe. It is estimated tlm t 
ahout_< me (pnirtcr of the culturahlo niv.a jiiijnsi sts of/.vfA half of tihttmn t 
atul ottC'-qiiajJ ei of ht-ffUi i oil. 

In pan*, the prcsuncc of loek and kanlcar close to tho surface inierfcre-i 
vith the ))r*iduelivene.ss of tho l-n/i and dhrnnni soils, and acooimts for 
t-ome of the tnnk.H n«»t holding up water. 

3. Rain fall. '“'I'iie aA'orago lainfall for the sixyear.'? ending Decern- 


her 1003 is os folluw-s. -- 



Jfs{)8 

... .33 3.’; inches/ { 

inoi 

... 22'84 inches. 

IhOff 

... 1880 „ 1 

UKJiJ 

... 2«'77 „ 

1000 

... r>i('20 „ ' 

390.3 





A statemoni showing rainfall monthly for 10 yQar.s is attauhed 
(Ajipondix 1.) 

K «1 (Ett JlJoUJifttK'Ji tuu»tiltl.« if^ioiihigortlilu Not^. Ntnlin rium On/ettoer 
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Tho «Tlial;uvnr Ri.ale ficpends {frcatly tipon tin* kluirif <’rops (or its 
foveimc ; years of clelicient rainfiill, thercf'jro, aflect it seriously, atui al- 
though fatnincs are almost uaknown, j’ot nftoi’ the \f'ar lSP9,r when the 
rainfall varied from l'i*5 inches to 20‘7f' inches, ihtre wavi great loss of 
life anti much suflering. 

4 . Ploughing for tho autumn crop Iicgins at (ho otul of j^^ay, when 
the soil is onco turned, and is thus in a slate to derive hpiiefil frotn tho 
thundor-slion'ors which generally procedo the r.iins. After tho fir»!. 
hurst of the rains tho soil is again turned and sowing hegins, JjiUid 
lying fallow during this season for tlu* purpnop of n-cejvtng spring ‘friips 
is ploughed three or four times, mid gi'is tlioroughly ftalurntpd with 
moisture: it is then in a lit state to grow wlmat wiihoui fh** help of 
irrigation. Opium rccf'ivc.s . ight or nine waterings, nfc first dsily and 
then at ifttervale of seven or eigtU days, Kieh iM*igtil«'d land has in thu 
autumn either mala or jov'ur sown <m it, ^'ihieU in the spting is followed 
by opium. 

On tho supposition that the cidtivator gives his owm laKum. ?. e., 
deducting tho cost of wages, it is onleohitiid that a raj higlm of opium 
costs about Ks. 12 to produce ; if labour !>q hired the co'-t is eahnilated 
at Its. 20. Maha is calculated to co'-t 2-P-O pci raj hlgha, Jotfar 
Ps. i-10-0 and whc.it Rs. 2-12-0 ;tlte last three are c.ale«laled on the 
.supposition that labour is partly hired. Mala being nmuly grown on 
opium ground, the manure given fo the former suflieCii for tho luLlet, 
Tho manure given to wheat and /onvi)* is suppoM'd t** be r nough to hot 
for four or five years in the blnck soil. 

5. Wells. --Thj?i_ejiru_/,S>P(Lvvc!lh in the (See Appendix IX). 
Irrignt]on_i'5jL’h\oQ.;f-froin- wells ; \yalvr j‘=^<‘nf.cul]y-ncar_th»?..&urrafie, but^ 
the^imount-oLiauil , irrig ated is .sma ll, owing to the iibsunuo of Jertiie * 
spring s and to tho w clla mil being deeply dug on account of bard rocky 
btrala , or layers of inoi.st uu^tnblc cl.ay being mcl with’ close to the adirTaec . 
Ail hvlcha well i*, .•^nid to cost from Ks. 20 to l^s. 110, n pt’cYti well froui 
Rs. 200 to Rk. 500. 

Tho t otal n re a^in ihc year lOu O lV«0l_imgatod from wells is ste.fod 
to_be_12,lG2.acrts, or about ij uerei* on an average ibi^aoh wdil ; in 
1901-1902 it was 11,053 acres, 

6. Fopuiation. — In 1891 the population was slated to ho 142,613 ; 

in 1901 it was 90,175, showing a dccrcn se of ‘:'j2,'t3S, iic.^riy^jD per cent., 
atMte^UXF^Riolfahnne ifn'd siclmcis which followed. Tliejuiinber of 
villages is 410. ’ ' 

" .c 


Tthitl, 


Xtinhr of I'lifty-. 

Patm 

... 37,010 

129 includes 2 towns. 

Paclipahar 

... 9,313 

CO 

Awar 

... 9,240 

41 ‘ 

l>ag ... 

... 16,167 

71 

Gangdhar 

... 18,439 

109 

Total 

... 80,176 

410 



7. Revenue —The aver ofiSQ.. Jand-Xfivonuo^ i s 3^s . 4,65,91 4 Hali- 
rnpeos/ Tn 1899-1900 (the famine year) it was about Es. 3,50,000. The 
■first instalment of 4 ntmas is due in December, so that the State has to 
roly ow the closing balances of the past year until then ; G annas arc due 
in March and the remaining G annas in June. This accounts, perhaps, for 
shortness of funds just now. 

8. The average yearly cultivated area in the Icharif is about 185,000 
bigba s ; in t he rabi alaiut 26.000 birrh as. The kharif area is therefore 
about seven times that of the rabi ;fhi8 shows how greatly the prosperity 
of the State depends upon the kharif, or in other words on a good and 
timely rainfall. 


Cr.AhSirrcATioN Aucas. 



A.P., 1900-3901. 

1901-1902 

Forests 

5.14G 

5,1 4G. 

JJot nvailable for culthtition 

9.-J.819 

95.819. 

CuUurablo MJitlo other than fallo'W 

11,600 

11,680. 

Current fallow 

148^)54 

168,574. 

Ket area crop2>ed during the year 

.03,678 

7.5,681. 

Tofcjd ncras 

355,287 

356,910. 


The largo areas lying fallow and the culfcurable waste show how 
much the revenues of the Stale might he increased if cultivators could be 
induced to settle. 

9. To induce cultivatorelocome it would p ay the State to offer 
la nd on very liberal terms, .andJto leLth e offer bo widely k nnwm. Small 
tanks in selected areas might be tried, and a fow wolls made below them 
by the Stale, wherever porf'otis can bo found willing to .settle. Something 
is required to give them n fixed and swro hold and hopo for the future. 
7’iici’e are large tracts of good land only waiting to be cultivated. The 
gain in revenue and pro-pority to the State would be sure and good. The 
State, it is said, is quite prepared to do this. Soino 7 or 8 villages in 
Tohsil l^itnn and one in Tehsil T’aiichpnhav have already, it is stated, been 
given out on easy terms; villages that formorly used to bo worth much 
move have been rated at oven Iofs thnu half tho former value, in some 
na<jes a nominal value only, and last year tho rents of all uncultivated 
lands, it is said, were shuck off the holdings of the cultivators, so that 
they have now only to pay tho rent of the cullivatod area. Those 
measures show the liberal treatment of tho Durbar, but must seriously 
affect the revenue. 

Cultivators, it is said, sometimes have come from ontsido ; have taken 
advances and then cleared off elsewhere. Tliis shows some of the diffi- 
culties that have to bo mot. 


10. Rivers." 
running north : — 


-Tho principal river.? are tho tributaries of the Ohainbal 


1. Tho TCali Sindh, along the eastern border of the State. 

2. T ho An, w hich divides J halawar from Gwalior. Ton and 

Xndoro on tho east and Kom ICotah on tho west. 


♦ 0 JlB 1,00 «n8Hnli nip^ea. 




4 


3. Thc^hQteKallSmdh, whicli flows through the Tehsil of 

Gangdhar. 

4 , T he Chainbal on the border s of the Garigdlinr Tch.'>il. 

The map attaohed shows the drainage aroftf. of each and seine of the 
tanks existing and proposed in each area. 

It is doubtful if these drainage areas Lave all been systeraaticallj^ 
investigated. 

In some of the rivers in these drainage areas the villagers have 
liitheilo been in the habit of drawing water from pools or springs at the 
banks, but owing probably to the recent years of scanty rainfall in 
many cases the pools are said to be dry, and the springs in the river beds, 
it is said, have failed to furnish an adequate supply. 

Storage reserviors on these rivers or streams would, of course, do 
great good, and if in time the springs do not recover their normal supply, it 
might in some cases be worth while, if suitable ledges of rock occur, to build 
low weirs across some of these places, and so create artificial pools to 
supply the deficiency ; where the beds are rocky, and stone therefore at 
hand, this might perhaps be done at small cost. This should bo borne 
in mind. 


11. Tanks- — Around and near Jhalrapatan a fair amount of irri- 
gation is carried on from bunds. In the districts there are several bunds, 
3ut, it is stated, want of attention to them has I’endered them more or 
ess of little value. 

Mr. Tickv'll, late Stale Engineer, in his Report gives a list of the 
principal works constructed by State or unprofessional agency. (See 
Appendix IIL) 

He states a large piopol'tion of the tanks are merely village ponds 
and unfit to be called irrigation works, and incapable of being improved 
to render them famine insurance works. Thus three tanks, at Patau, 
Gaonri and Dhanwara are good ; out of 120 others only about six, be 
states, are worth improving. 

This is an important point and deserves careful investigation, as 
money cannot be hotter laid out than in repairing or improving exisun<r 
woiks, if they are capable of being improved, or enlarged, or the supply 
to them can be made certain every year, by a cut from any nullah near. 
They often bejiefit wells below them. The reported expenditure on the 
Uiree principal works is said to have been about throe lakhs, the area 
, irrigated on an average only 1 ,062 bigbas and return about Rs. 2,465 
average annually. (Appendix IV). 

It seems as if these results might be improved. As regards modern 
irrigation works, those completed during the last few years are shown in 
Appendix V. Only two tanks are noted and only one is an irrigation work, 
VIZ., the Durgapura Tank This appears to be a very successful work and 

^ ”®^"’'^‘^standing the fact that in years of deficient 

rainfall it does not fill. 
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Mr. Tickell rightly observes, “ as roucli better sites for tanka than 
that atDurgapura are available in various parts of the State, the Durbar 
may extend its ijirigation works with absolute confidence of a profitable 
result." The Dm bar have, in fact, lately made some small tanks at 
Singpura, JDmndar, and Xholkhcri in the Awar Tehsil — and these are 
stated to have proved a oompleto success ; this ought to give eticourage- 
meut. 

12. Irrigation Works in hand-— The piincipal inigation works in 
band are’ described in Appendix VI. The Consulting Engineer for 
Irrigation, at the request of the Durbar, has inspected each of these, and 
his remarks on each are attached. (See Appendices). 

The undermentioned four tanks, although constructed for the most 
part by famine labour, are good e^famples of economical irrigation works: — 

P(bna*ed Gotf. 

n*. 

60, SK; 1, Mondlakhcri Tank 

12,180 2, SfcmtlonTank 

28,242 3. Kishnnpma Tank 

12,168 4. Hathonia Tank 

wliich is exceptionally good, taking it for granted that these figures are 
correct ; and if the water is properly used, those tanks ought to pay well. 

13. The main object of the visit of the Consulting Engineer for Irri- 
gation is to give advice genorall 5 '' on irrigation matters, and particularly on 
any projects which may bo laid before him. Time does not admit of his 
investigating every drainage area and searching for sites himself. No- 
thing would be more delightful than to be able to do this, and to know 
that there are funds and the desire to carry out grand projects ; for no 
doubt, some grand projects do exist — ^bnfc it is necessarj^ to adapt sugges- 
tions to local conditions ; it is for this rensou the foregoing remarks have 

• been noted. 

Dnfortunately the late State Engineer (hir. E, H. Tickell) who 
evidently know the value of irrigation, and took an interest in the 
subject, is not here now, so tlie Consulting Engineer feels at some 
disadvantage in not having the benefit of his local knowledge and 
experience ; he has only Mr. Ticlcell’s maps and report to guide him. 
Allusion will be made to these hereafter. 

14. There are certain facts which strike one at the first glance 
such as— 

], The great extent of good land lying fallow. 

2. The many excellent sites that exist for storing water in ^ 

almost evoiy part of the State. 

3. The qauntity of water wliich annually goes to waste, and 

' which, if it could be stored and utilised would probably 

be enough for all the needs of the State. 

4. That very little has really boon done yet in the way of 

irrigation. 


Ei'wmttd Coilper iraln stand 
mtlhon c/t. par JiupcL 

.. 18.> 6,785 c,ft, 

184 4,924 „ 

258 3.272 „ 

158 6,795 „ 
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5. TJiat water can be «stor6d cheaply, and under good eonditiona 

it brings in a good return, vide Durgapura, which is said 
to pay Rs. 14 per cent. (Appendix V.), and the tanhs lately 
made by the Durbar and alluded at the close of para. 11. 

6. The serious loss which the State has suffered lately both in. 

population and in cattle, owing to the recent famine, and 
the diflSculty in getting people to take up the land and 
cultivate. 

7. That the resources of the State financially are very limited. 

and that without help there is no hope of much being done. 

It is no doubt for these reasons (G) and (7) principally that more 
has not been done lately. 


Appendix VII shows the amounts which have been exjrcnded in the 
last 4 3 Tears on irrigation. The average expenditure has been about 
Rs. 22,670 ; most of this expenditure, however, wns in the years 1900 and 
3 901, during the famine, and the Duibar deserves credit for the liberal 
expenditui'c in those years. In the cuirent year, Rs. 8,000 liavo been 
sanctioned ; this is not enough to do much. 


15. The present Asst. Engineer in chai*ge of the Public Works and 
Irrigation, lias not had much practical experience, and is new to the State, 
and perhaps has not felt able to initiate much at piosent. This mnj^ also 
account partly for the small progress latel 3 ^ He appears, however, to be 
energetic and willing and to take a Itcen interest in Irrigation, but he 
has no Surveyois or any establishment under him for getting up new 
jjrojeets. The cost of establishment falls at present about \ of the total 
expenditure. He is able to do much more work and is quite willing to 
do it. He could very well supervise the work of three or four Sui veyors. 


16. If the resources of the State do not admit of large irrigation 
projects being carried out at present, it is not of much use to suggest 
them, but there is no reason w'hy smaller works should not be prepared: 
and while some are being carried out, the Surveyors could be emploj'ed 
in preparing others. This appears to be the first step necessary. If anv of 
the larger streams can be tapped so as to ensure tanlK being filled cveiy 
year, then they will be an insurance against famine for the villafres under 
Iheir influence; and this of courseris what should be aimed at. 


17. The Consulting Engineer w^as requested to see the followdno: 
works or sites: — ^ 


Mandlakheri Tank ... 
Stratton Tank 
Kishanpura Tank ... 
Hathunia Tank 
Rewa River Tank ... 

' Pnnchpahar Tank ... 
And the Kali Sind River Bund, 


... (Appendix VIII) 

- ( „ IX) 

*•• { tr X) 

- ( ,r XI) 

„ XII) 
„ XIII) 

site at Sarwar. 





P s 

- f ’* The reasons for'!ii6t hispecliu^ the SarwariSite/wero because ''nofchmg 
.definite hiid.been decitlod, aboutitbis pmject.- y No" surveys have been,' niade . 
,'yet, nbr .aiiy dat^ provided;- ;upoii vl'lncb an opinion ooiild, be' givoii. ‘ The 
projecf, is rougbljK estiihate^ lo^cbst.lis; 1,50,000, arid ifc-is said the State ,: 
' WUI 'not bp,ni' a; position to carry put' any large wdrlc o'f-this sort for .many 
:'ybavs.\J No surveys' or levels i\ayQ;been taken foi* tlie' cabals', and it is im-' 
possxble\tp 'say.'^vhat. land-can be|,irrigated; "Judging- from an inspection 

^■P Wlftra In M _ ? l.t_ 1 •_ 


land to afford. an adequate return’ on such a. large outlay. ’ , ’ " ' 

- .‘U appeared to the Consulting Engineer 

. M'astp.pf time to go so far, Avlibn there is so nmcli to be done nearer-, as 
' this 'RepoH .will show. ; ' 

, ' Tbe Gonsrdting Engineer also inspected sites— 


vy; ..'. N6ar Caruna - .i* ... .*. ( Apixendix XIV ) 

‘ m . Moria broken bund ... ... ( „ XV) 

. ^ ..'Old villhgo tanks at Ilamnewas Gbatod, ( „ 

.Shaniia — proposals for Haharani’s vll- 
" lage of Shamia ... ... ( „ 

■ . Deori — rSUggesUons for irrigation near 

'- 1 ) 001 % with a map ... ... ( „ 

y; VEurgapura ... ... ... ( „ 

y. Saraugaldiori ... ... ... ( „ 

*' Heniarks on each of these are given in tlie Appendices. 


XVI) 

XVII ) 

XVIII ) 
XIX) 
XX) 


- ", 18 -' • A , reference is invited to the remarks on the suggestions for 
irrigation near- Deori (Appendix XVIII) because the Consulting Engi- 
neei’ thiiiks' that it may serve as a typical example, applicable if found to 
be possiblei of what may be done in many other places in the State, and 
it is more in accordance with the present circumstances of this State than 
iarge'i'and expensive projects which may, perhaps, be possible hereafter. 
Small tanks moot, too, with the approval of the Maharana, theDownn and 
the-Ileyenue Department, and the villagers ; and have been exemplified in 
' tlib case of the small tanks at Singpura, Khandar, and Kliolkheri wliich 
' liave beep lately, made by the Durbar ; these have, it is stated, proved a 
' cbmpleto success. . 

-It may be urged that small tanks arc no insurance against famine, 
if it is possible lb en.sttre them being filled every year by the means sug- 
ge&fced, -then -they, would be ; and in many places it is hoped this may be 
doiie; • But even if not, they -will go some way towards ensuring a better 
' supply- to wells below, and in giving the people a better power of resist- 

'.ance. " Half a loaf is better than no bread.. 

^ ' * •*** " 

• 19. jA jbforence to the late State Engineer’s printed HopOrt shows - 
..in .Appendix E.,'- in the progi’ammo for future consideration, 23 works bn 
which, for. an expenditure of Rs. 0,1 7,000, 75 villages, it is stated, ^vould 
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be protected trom famine, or about 23 per cent, of the tobil number oC 
Khalsa villages in the Sfofe* TliB-Jand-rove npo w ould, it is staled, be 
raised from Ba. 4,66,000 to Ks. 56,400, the area proposed to be pro- 
tectedlSy irrigation being about Tl^OOO'biglias- 

It docs not appear upon n'lintdiituilicse calculations Jinvo been made. 
Only plans of four of these works and two estimates are fmUicoining, and 
tliese are incomplek* — not sufficient at least for a new and inexperienced 
Engineer to work Ufion. The canals apparently have not been sui veyed 
in any project ; nor can the sites be pointed out of many of the large 
projects oven ; nor does the question of conipcn^^ution for land or wells 
submerged (if any) appear to have been consideied. Somo are in dagir 
villages, and it is not known if the Jngirdais aro willing ur have been 
consulted. 


It may bo that the late State Engineer onl}' intended this stfilemcnt 
as a rough guide to what ho believed would be realised ; and Jiowover 
much one might wish these hopes to be reaH«ed, it is impo-seiblc tt> 
recommend a State to take up costly projects of this sort ou such im- 
perfect data. 

There is nothing to show that eveiy* drainage nrea has been thorough- 
ly investigated and that the best sites have been sclcetcd, or that the 
Eevenue authorities have been consulted and approve. Judging from 
the places which the Coiusulting Engineer hn.s inspected, he considers it 
would he necessary to have propr plans and estimates prepared in 
eveiy ease, before taking up any of these projects. Ai present, with the 
6m» 1 estaWlstaent «,.d tho ™™I1 gm,t, it k impossihle to o,vpoot 

much. It IS m tins direction the State can bc'^t devote its oilbrfs if it is 
roally dorfroBs of promoting Mgotion, i„ thoprepomion of proim* 

so as to Imre woll-oonsidorcd mI.oohs resd.v- to take np whenever ro- 

iirst-to have » every onso pern, n, .out bench n, arks fired on the -round 
and plans and estmuites reeorded. 

. '"^'ther a bold policy is to he adopted as regards consimelion and 
.t « hoped tins nray f„l,„„, „.ere ean he no gneetfon a, to heThe ne^d of 
n energetic policy, ns far as the preparation of projects is concerned. 

' This does not commit the State to anv lariro nuflnu. i 
wasteW expenditure hereafter. Itwouid be the L 

ease, and as a preparation against famine, after whaUias oeeuLd ft 
seems very necessary. Lnriro n-ork« fnl-o d- occuned, it 

longer to complete, and only v,*hon conud f J prepare and 

Irrigation Jos toe t Zip 

place, and until completed the item nf ^ «re Tiould be jiU m one 
to be considered. ^ ““aV "-ouM have 

20. The need of professional help in eam-ino onf : • .r 
appears from an inspection of Annendiv Ti i. « ° • * "‘^"^00 works 
late State Engiaeer. If th ” tZT «'» P™ted Eoport of the 

three best '‘'wks to expenditure is Uio 

penmture ,s sa,d to have been about flmeo lakhs, 
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the irrigated area to bo only about 1,062 bighas and the return only 

2,465, not one per cent even ; and yet the Durbar have lately done 
cheaply successful work. (See para 18). 

21. As regal ds the cattle, whether it would have been possible to 
prevent altogether the great mortalitj’- that occurred during the recent 
famine, it is difficult to say, but grass in ordinary years is plentiful, and it 
would be a wi.se precaution to have some of it stacked, if jDossible, every 
year near every village ; so that in case of a failure of the following rains, 
there would bo reserves of gra^s to feed the cattle in every village. Loss 
of cattle means decreased cultivation afterwuids, even if the rains are 
good. Every village appears to have suffered and the number of ploughs 
to be sadly reduced. 

No attempt has been made to inspect any sites in Jagir villages, as 
until the wishes of the Jagirdar are known, any action of this sort might 
be misundorslood. 

22. The Raj Rana himself and his Dewan appear to take a keen and 
intelligent interest in Irrigation. They have both discussed the subject of 
Irrigation with the Consulting Engineer, and have expressed the readiness 
of the State to go heart and soul into the work, but at present no funds 
are available, and until they are forthcoming it is impossible to expect any 
real progre.ss to be made. Tho most the Consulting Engineer can do is 
to make suggestions ; if these are properly acted up to, ho is confident 
that a right beginning will have been made, and that the State will 
certainly derive advantage from tho policy propo.sed. 

23. — Summary of suggestions — 

(1) The neces<?ity of. financial help. Until funds can be provided it 
is hopeless to expect much to be douo. 

This is a problem which must be solved by the Political Officers and 
the Durbar, if any real progress in Irrigation is to be made. 

(2) A fixed policy should then be adopted. A certain sura should 
be set apart annually for Irrigation (if it may bo permitted to mnko a 
suggestion), of not less than 10 per coni, of the rovonuo. 

The amount .set apart should be independent of all other considera- 
tions and bo used only for Irrigation. The money would be all spent in 
the State and would naturally add to its wealth, and would eventually 
be returned in increased revenue. 

(3) Piofessional lielp is required. Good Surveyors and establish- 
ments under them should be provided, to systomaiically prepare small 
projects at first, in consultation with the Roveiine officials. The first year 
might be spent iu preliminary work, which Avould not necessitate any large 
outlay. If proper provisioti is to made against famine, such measures 
would bo nccesssary in any cose. The next year tho best of these projects 
might bo earned out, and the Surveyors be employed in preparing otl 
projects. ^ 

* .Since wrlHng lliC ebo^ c, the HcMtin Iws informed llio CmiBulting KrigiiiLcr tli O 
Vy'ing nindc to gU ivi> 
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(4) Ab these itrojects are prepared tliey shoulU be registoi’ed and 
the reeoi'ds kept ready to be taken up at any time. 

The Bench marks on the sites should be made penuanont, so that 
there would be no difficulty or delay in starting any work when the order 
Avas given. 

(5) .The sort of works which are rccoinmohded are — 

{a) Repairs or improvement of existing tanks. 

(&) Now village tanks wherever tho necessity and benefit is 
admitted hy all. 

(c) The diversion of water courses to fill existing or proposed 
tanks, as suggested in para. 1 8 and Appendix XVIII. 

(c?) The extension or improvomont of ducts ^ existing tanks so 
as to increase the value of water which lios been already 
Stored. 

(c) "Whero necessary, the improvement of pools in rivers h. in- 
crease, by percolation, the supply of water to wells below 
at the banks of the river. See para. 10. 

if) The improvement of existing wells wherever necessary, hy 
deepening them ; or by the construction of new wells by 
the State, below existing or proposed tanks, wherever the 
Revenue authorities are oi opinion that such arc necessary. 
Nearly all the wells are in rock, and where W’ater fails only 
lequire to be deepened a few foot to be efficient ; as a rule 
water is everywhere near the surface. 

(r/) Tho construction of small pucca subinorged w'oirs ncro.**.-? 
streams with rocky beds, where the water flows long 
enough to make it worth while to lead it off for irrigation ; 
if It can be taken to culturable land at a reasonable coM.’ 

(;<) Accounts to be kept of all works cairiod out, .showing tho 
original cost, the amount spent on repairs, the area and 
crops irrigated and the amount realised annually. 

(0 A i-epore to bo ooboiittod nonuolly showina ^vbat progress 
has been made duiing the past year. Wherever a Siato 
has done ,ts boat there «-onld nataraliy bo no objeotion 


S. S. JACOB, Cot., 

ConsnUmKj Engmerr tor /mtjniion in ilyjminm. 


Jahnary 1004, 
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APPENDIX I. 

statement showing the Bainfall for 10 years, Jhalawar State (Rajpntana).'^ 
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• appendix IV. 

statement showiner Area in Jhalawar State Irrigrated by Tanks. 
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APPENDIX VI. 

Principal Irrigation Works ab present in progress in the Jhalawar State. 
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Total ... 10,100 20,200 1,15,000 57,000 Jilh-iges to he migautn2. 














APPENDIX VII. 

Memo, of Expenditure incurred on Irrigation Works, Jhalawar State, during the following years 


















appendix VIII. 


^ L\N1>L V KltERl Tatjk 


Catchment area 25 squaie miles, capacity 484 m. c. ft. Earthen Luna 
7 GOO ft. long. Estimated cost. Es. 65,000. Begun during Iho famine of 
1900. It is a continuation of the Patan Tank, which, it oxten s^an im- 
pioves, incroasing its capacity fiom 132 ni. c. ft to 484 c ft.; 40G m. c. ft. 
are available for irrigation. 

The quantity of -water stored per rupee is said to be 5,785, which in- 
cludes the old tank. Top of bund above H. W. L 5 ft. 

The following points are noted : — 

(1) Coinng to esca^ic.-?.— Suggests the joints although diagonal, if 
not through stones, should break joint. 

(2) Pucca bench marks where not already pub on the top to be put, 
to keep record of the finished height of the bund, and small slabs to 
mark every 100 ft, The height of bund above H. "W. L. is only 5 ff., 
which is scarcely enough for such a large sheet of water ; a west wind 
might wash waves over, if a storm occurred during a flood, when the tank 
was full. 


It is important the top of the bund should bo always maintained at 
its full height. 

(3) Interior slope . — Cut up by wash of water in places, it is being 
covered avith stone pitchir»g, which is included in the estimate and is 
very necessary ; a laj'-er of small stone «»r kunker, about 3" thick, should 
be spread o\ ei the surface every whei e below the stone pitching, to pre- 
\cut guttering of the eanli by water passing between the larger stones of 
the pitching 


(4) Leakage from chain 4'^ onwards in places ,- — At this point the 
earth of the outer slope has fallen for a short distance ; wJierevcr Icdknge 
occurs 1 ^\ould suggest tire toe of the outer slope should be protected by 
placing against it a small bank, say 4' x 3', fii’st of fine sharp sand, then a 
bank of small broken stone, then larger rubble — the outer stone being Largo 
enough to remain fivod. This allows any leakage water to pass out clear, 
and keeps the e.iith iir its place. So long as the water comes out clear there 
is no fear. A small catch- water drain too might be dug about 100 feet 
away from the toe of the outer -lope, to c.rtcli and divert all leakage to 
the nullah. Ow’iiig to the rock below being only covered bv a laver of 
earth, about 2 feet thick in places, thoie will probably always be leakage. 
I should have thought a small masonry core- wall let W'ell into the rock 
e\ciywlmre would have been advisable, to prevent leakage and all fear 
o reac mg. masonry core-w'all has been put for a short distance only 


The soil is good black earth. If any clods have been allowed in tin 

earth-work and the tarrk is suddenly filled before the earth has thoroughh 
con«5ohdated, there will be danger. ‘ 


b. JrofuUv''™ .r" “ in ll>c e«rlh «l.ich 

b\. carciull^ hllt'd up and rdmmed 



t 


ID 

s 

(6) The top of the bmid shonld lie higher on the outer edge than 
on the innei, so that surface rain water ruaj* flow towards tlie inner slope, 
else in the rains it may out up tlio i*0av slope. 

{7) Outlet sluices 

«h ‘ V 

(yi) The top of tlio wall shonld have a stone coping ; at present 
j > it is inacoiDTj and some small pieces of stone («• gi'avel ap- 

pear to have fallen, and one got wedged in the gi'ovc of tbo 
' valve so that it could not bo quite closed or the stone re- 

E moved while we were present, 

(J>) The bed atono to which the lop wheel of the outlet valve is 
altaolied requires to be firmly fixed, it is loo'-c. 

(c) A mnsonrj' core-wall about 15 ft. long should be added on 
each side of the maBonry of the sluice channel, or water 
n-j .sumo day may crce]J along tlio .sluice wall, through the 

bund, and cruse leakage or a breach. Tliis is mo«il neces- 
*, .«5nry. 

d (g) Waste weir at south end — 

Where the ovei-flow pas'^es beluml the bund on Its way to the nul- 
lah, and flow.s ]inrullel to tlio bund, it lias cut into the ground at tlio loo 
of the rear .slope : this should be jiroteeted by stone pitching. 

'L’lio end of this weir noarc.si the bund might bo made a foot higher 

than the other end. to cause tlio greater overflow at the end furthest 

‘ from the buud. 

• 

(n) Ke4nr<ling the irrigritioii ducts; on the riglit bank there does 
, not ajipcar to he much hui'l eominmuled. the duct should he laid out with 
a slope of '2 ft. to a mile (5.000 ft.), and dug as far only as i cqnired for irrU 
gntiou. 

On the left bajik, there is any amount of good land beyond and 
below the riingc of hills on which the Fort is situnlod, lowaids the north- 
east. below (Handher villago- 

From the point whore good land begiii's, levels should be taken back 
along the loft bank of the Chandra Bhaga Nnllali until a suitable place 
is reached, from wliicli the canal might start. The water from the lake 
could then he allowed to run down the natural bed of the nullah and bo 
diverted by a small weir across it to the canal. 

It is pcsssiblo the road dam on the Asnnur Hoad may be made use 

of ns ihe iHverting weir, but if a .suitable place can be found lower down 

where the nullah debouches from the range of hills, so as to admit of a 

canal being taken oil’ right and left, and the levels admit of irrigation on 

both .sides, th'Jt would he the he.st place. This should be investigated. 
** *> 

There is a likely place about 1,000 ft. below the above road darn and 
old bridge, where there is rock in the bed and the banks are well defined. 
Until, however, .surveys have been made and levels taken it is impossible 
io say nun-c. 



APPENDIX IX. 


Stratton Sagar.— Situated at Khandia, a suburb of Jlmlrapatan 
catchment area, though only square miles, is rocky ; capacity 65 m.cit ; 
an earthen bund 2,100 ft. long with a masonry escape in the centre 14 ft 
high, 200 ft long. 

The tank is provided with two sluice wells fitted with wooden plugs, 
cost Hs. 10,774-7-0. 

The left duct has been made for 39 chains only. The tank is almost 
full, and there is very good land below it. 

It is said Es, 2,000 are required to complete the system of ducts 
Es. 200 only have been sanctioned as yet. In order to get the full 
advantage of the work, there ought to he no hesitation in completing it 
fully. This tank has the benefit of all the leakage or percolation fioni 
the Gaonri Tank above it. 

It ought to pay well. It appears 8,125 c.ft. have been stored foi 
one rupee ; if these figures are coirect, it is an exceptionally economical ^ 
storage, and considering it was constructed with famine labour is a vmy ‘ 
creditable work. . 



21 


APPENDIX X. 

Kishenpura.. — This is described in the printed report as a tank for 
the irrigation of Kishenpura, a deserted village, and Bilonia ; it was begun 
during ilie famine of 1900, and is practically completed. As much fertile 
laud is commanded, it ought to pay a good return. TJie site was selected 
by His Highness the Haj Rana. The drainage area is 3^ square miles, 
and although it has tilled and overflowed, it may not always fill. It is 
stated to contain 97 m.e ft. The bund is of earth 4,000 ft. long, the 
inner surface is pitched with sfone for the greater part, and is estimated to 
iriigalo 1,500 highas, and to give a return of Bs. 3,000. It is stated to 
have Cost "Rr, 17,000. 

If a nullah which passes the village of Bilonia, a small hamlet in the 
hills about 1 miles distant north -W’esl, is diverted info the tank, it would 
co.si, it is stated, ohonfc 'R‘<. 1 0.000, and would increase the catcluneni 
to 4^ miles. 

It was to* see this nullah, near Bilonia, that Khan Sahib Sheikh 
Subhnii took us round to the village. The gorge is not buitablu for bund- 
ing up, as it is comp.iratively wide and there is no good storage basin ; any 
attempt at diversion w'ould have to be made whore the nullah debouches 
on to the open ground, and would have to be largo enough to carry oil' all 
the water and would bean expensive work. 

The necessity for any action at present in tin's matter is not apparent, 
and it will be time enough to think of it when the demand for the water 
is greater than the supply. 

A less o\pen'»ivo method of increasing the supply would ho to pub 
small inasonr^'^ piers on the waste Avoir, fitted with cut stone groove's, into 
which planks could be lot down when the w'otcr began to eonse overfloAAing, 
and so a foot or two extra helgfit of water be retained above the present 

H W. L. 

The folloAving points arc noted : - 

(1) Wlicro the water has fnllen OA’or the escape the ground and 

been cut. up, good stone pitching should be placed about 
10 ft, AA’ide, tAVo feet deep let into the ground, so that the 
upper surface shall bo flush Avith the ground. 

(2) Tlio inner slope whore it has been cut away or sunk should 

bo rc-inade up to the proper slope, and ho pitched Avith 
stone Avhere necessary. 

(3) Bight duct should be marked out at a slope of tAvo feet 

in the mile and be made as soon as possible. It should be 
made five feet Avido at first and Avideued hereafter if 
necessary. 

(4) Outlets should bo pro-vided to enable the Zemindars to take 

Avator AA’here required without having to cut the bank. 
There may bo earthen or stone pipes through the bank 
Avith n stone or masonry face fitted Avith a wooden plug. 
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If the water is found not to flow fist enough through these opin- 
iiigs, fchej’must be made larger, or sluices be put at intervals across the 
main duct to head up the water. 

r 

These cross sluices would consist of masonrj’' walls across the main 
duct, lea\ing an opening in the centre, Avith cut stone grooves on each 
side to allow small wooden planks to be inserted to any required height. 

(5) Bench marlcs in the bed and distance marks on tlio canal 
bank should he put to facilitate reference. 
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APPENDIX XI., 

J r* 

Ha-Thonia Tank. 

■M 

£ At ITiitUuJiia founcl the proposed bund about ^ completed. It was 
l»i'gun in the laic* famine to afford relief, and, it is Said, about 500 por.sous 
were einploy«’d. ' 

' It is doscrlbed by Mr. Ttekell, the Inle State Engineer, as follows : — 

Hathunia' Tank. — Panchpahnr Tehsil oatchinctifc area 21 square 
miles, (‘npaeity 82 million cubic feet, will fill with Shpor cent, of a 30" 
, rainfall. An earthen Imncl 2,000 fcet long, estimated irrigated area 1,800 
bighas, estimated revenue Ks. 3.(500. Estimated cost Es, 13,000, a tank 
f<»r the iriigation of Ihroe village.*}, commenced daring tine famine of 1900. 
The site i.s most excel! out. and the bund can hereafter be raised and 
extended, if found advisable, to form a tank of 150 to 200 million cubic 
feel. The tank should pay from 20 to 27 per cent.” 

H. *11. the Kaj Itana ha^, T midcr-stand, seen the [iJnc.tt, but the A8«-i.s- 
lant Enghifci luul not l)ei*n here before. 

The fidlowing points niipoar d«*feetvi«g of note : — 

V 

(1 ) The O'Cjtpo ia aliuwn on the idan as a ma'somy wall, the place 

whore it is proposed to bujlrl it ia gotnl black soil, but 
there is no took, and there is no water <*ashioii or pitching 
below. T f a hcavj* Hood pussea «ivcr it t here i< likely 1 o lie 
damtige ; a good bed of dry rubble <t«mo about 1 5 feet wide 
2 feet deep should he lot into the solid ground to break 
tin* furcc* of any falUng water, and to prcvimt the ground 
from being .scoured out b»*low the wall. 

(2) Jtisi-uitod that if found advisable horcaftor to raiso and 

extend tlie bund it w'ill be possible to do .so. The masonry 
wall of iba c.‘!Cupo .should be made of sn<*h a section ns to 
admit of it being rrti.‘>ed hereafter. 

(3) The .‘•onth sluice outlet has not been begun yet. The 

ma'.onry channel through the bund for the sluice on the 
north sitle has been built, but the w’cll on tlie water side 
has not been made yet. The plans for these ehiiee outlet.', 
should be prepared. A masonry core* wall across the 
niasoni’j' funnel doc.s not appear to have been provided. 
It IP adxisablo tohax’c this, always put, oiMvatcr may some 
day percolate along the mn.^'oury surface and cau.se a hreaeh. 

(4) In nullah crossing the loose bnjri slioiihl all he I’cmovcd ami 

good black soil put instead, 

(5) The greatest care should bo taken to trench well into the 

bed of the nullah, and into the sidi*.« of the existing work, 
and into the snrfaco of tlu' ground, to ensure the new 
earth uniting firmly with the old work. Wherever woods 
or grass have spi ung'up on the suifnco of the old work, 
these should ho ‘removed and the surface dug up for (he 
‘ pamc reason. 


I 
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(6) Bench tnarlis should be fixed at cach^and at intervals, to, 

ensure the eartli at the top of the bund being always kept* 
up to the pro|ier height. Marks sliould also he put at 
every chain or 100 feet to facilitate raeasni einont and re- 
ference at any time. 

(7) The plans do not show if any cultivated lands or wells of 

villages above Haramtia and Hathunia will be submerged 
The H. W. L. should be marked out on the ground, and 
these points should be ascertained and noted on the plans 
and compensation be included in the revised estimate. 

(8) The irrigation ducts are not shown on the plans, and it is 

said they have not been laid out yet ; they should he laid 
out on the ground at a slope of 2 feet in the mile and be 
entered on the plan for record. 

(9) A revised estiraate should be prepared at once showing how 

much will be required to complete the work. 

It is stated that about Bs. 6,761 have been already spent, but that 
last year only Ks. 800 to 400 was spent through the Tehsil, and when the 
rains fell that all work was stopped, and has not been resumed. '' 

Until the work is completed and irrigation begins, there will be no 
return on all the money already laid out ; and all the water which might 
have been stored to benefit the country goes to waste. This ought to be 
suflScient to show how desirable it is to complete works that have been 
begun. 

I strongly advise the work being pushed on at once, or another year’s 
rains will be lost. 

If the figures given are correct, it shows that about 6,795 cubic feet 
of water will be stored for a rupee, which is exceptionally good, and there 
ought to be no doubt of the work bringing in a good return if it is carried 
out properly and irrigation encouraged. 



25 


APPENDIX XII. 

c 

Rewa River Tank. 

!Mr. Tickoll, late State Engineer, has entered the following note in his 
prinlcd "Report about this project : — 

RewA River Tank. — Imtia Kheii, catchment area ? 0 square miles ; 
capacity of tank 300 m cAt j percentage of 30" rainfall required to fill 
the tank 6 ; masonry bund backed with earth 12^000 ft. long ; estimated 
irrigated area 5,600 bighas, estimated revenue Rs, 11,200; estimated cost 
Rs. 90,000 ; estimated ptofit on the cost 12 per cent, i a tank to irrigate 
9 \iUages, of which 4 are Jagir, with 2 canals totalling 12 miles, one on 
each side of the river.” 

On reacliing the village df Khod, close to a few deserted Iiut-*, said to 
be Imlia Kheri, we got some of the villagers to go with us, but no one 
could give nny information whatever as to the site selected, or if any 
hurveys even have been made ; nor could we find miy bench mai'ka or 
anything to help us. AVe examined the river bed for about a mile above 
Shod. Rock crops out in three places, one at Rhod itself, u'liich is 
situated on a high bank ; another a little above tbo deserted hamlet on 
one side, and about half a mile above it, just above the point w’here a 
nullah from Khejra Khal on the left joins the river. 

On the J 4th January the river was again examined from Bondpur 
down stream until this last point was reached. Apparently this seems to 
be the best place so fu as the river itself is concerned. 

There appears to bo rock also on the liighcr ground for an escape, but 
it. i.s not clearly defined, though probably not far below the surface. Trial 
pits would be advisable at intervals along the proposed lino to settle this 
point, which i.s important 

Until cross sections have been taken and sufficient information 
collected to admit of coinjmrison, it is impossible to S'ly which is the best 
place to adopt. 

The following points will have to be borno in mind : — 

(1.) Which place admits of the best foundation across the river. 

(2 ) At which place can the heat escape be provided, romembor- 
iiig that if good rock can be mot w ith, it will be cheaper 
and belter than having to build a masonry escape in 
the river. 

(3.) At which place will the least damage bo caused by subuierg- 
ing the land inside, 

(4,) What land will be commanded on both banks by canals laid 
out with a fall say of 2 ft. in tlie mile, and how much is 
, Khalsa ? 
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(5.) Can the canals be made without much expense or difficulty 
in crossing drainage? 

(6.) What will be of each the cost, the capacity and the jprobable 
return ? 

i 

When the above information is obtained, it will be possible to firni a 
fair opinion as to which site should be adopted. 

The River Rewa is a fair river about 150 ft. wide, and fioni the 
flood marks must flow sometimes 15 to 20 ft. deep. At either of the 
above places a bund would form a grand lake, as the basin appears to be 
a large and good one, but it is a large and costly project and should not be 
undertaken without careful consideration. It ‘.eems to be a good project , 
and I would recommend the surveys and estimate to be taken in hand 
as soon as possible. 


) 


V 



APPENDIX Xin. 

Panchpahati Tank. 


\ 


pASCnt*AUAB, 

1,3#// Jfinnary (coniinncd) 


At 7^’ A.M. walked with the A. Bngr., and JCaimtigo, riai Behari Lai, 
to i^ee feite of tank proposed by Mr. Tickell, across the nullah “which flows 
past the village. It is described in the prijited Report as “Punehpahar 
Tank. 20 miles, catchment area; an earthen bond 10,000 ft. long: 

capacity 200 m. c.ft ; percentage of 30" rainfall required to fill it 14, 
estimated cost Rs. 00,000 : estimated area it tvould irrigate 3,400 bighas : 
estimated revenue Rs. 6,800, which would represent II per. cemt, as the 
estimated relurii.” 

A tank to iirigatc 5 villages. The site is a rno&t excellent one and 
Ihu remains of a umall old lank exist here.” 

Madho Singh, the Lumbardar of J*anchpahnr, and the Kanungo came 
with u**, the latter pointing oat the line which was proposed by the 
Surveyor. The A ssiatant Engineer had the plant, also with him. 

In the plans the length is shown as 4,200 il., whereas in the 
printed Report 10,000 ft. is stated. The details of the sluice outlets 
and of the escapes are not drawn ; if the line of canal was 8 urvc 3 ’'cd, it is 
not «>Uown 

The plans may have been sulfirionL flu the late State Engineer, with 
his local knowledge and experience, but is not suffleient for an inexperi- 
enced A.*bitfi«nt Engineer to work upon, nor is there any estimate to 
guide one 

The follon’ing points aie noted; — 

(I.) The ))lans are incomplete. 

(2.) The ground on which it is proposed to put the e.scapos is 
not rock, though at the north end rock must bo near, and 
if any heavy floods wore to pas.s over those places the 
ground would in time out back, and would entail pre- 
cautions of stone pifehing to proloct (lie masonry. 

(3.) The remains of the old bund are about 700 ft. long on the 
north side of the nullah, and the top about 30 ft. above 
the bed of the .stream, which is now (13lh «)an.) flowing 
about lOO laos 

(j.) The site of the proposed bund is in the Jagir of Muglana 
on the north end. Muglana is a kasbn of Panohpahar, 
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(5.) The surveys -w-eie made about 4 years ago. The Toh&ildar, 
Gobind Lall, and Kanungo Bindrabnn at that time aie 
said to have shown the place to the Surveyor, Altaf 
Hussain. The basin is a fine one, and the existing remains 
of the old bund may perhaps have influenced them, but 
tlie present \illage authorities and the Luinbardar, Madho 
Singh, state that in their opinion it will not bo a profitable 
woilc, as there is little of Panchpahar or Khalsa land be- 
low. This requires to be ascertained by survey. 

(6.) When asked if this was pointed out to the State Engineer, 
when he came here and asked for the village authorities, 
they state they were not here. 

(7.) The line on which the bund was taken crosses a great deal 
of broken and low ground It seems possible to avoid some 
of this by not going quite straight, and perhaps making two 
reservoirs, one on each drainage instead of one large leser- 
voir. One or two trial lines would be required to settle 
this. 

(8.) It is not kno^ra whether any compensation would be neces- 
sary for any lands or wells submerged. 

(9.) The line for the canals would apparently have to cross a 
good deal of broken ground, and until they have been 
surveyed and laid out it is impossible to say what they 
would cost or how much Khalsa or other land would be 
irrigated. The water might be led out higher than these 
persons think. 

Whenever Surveyors are available a revised plan and estimate might 
be prepared, but under present circumstances I do not recommend this 
project; the cost is great, and, considering the resources of the State, I 
think the money can be better laid out in other places, at present at all 
events. 

The Lumbardar then took us to an earthen bund about 950 ft. long 
near and south of the village Panchpahar on the right bank of the nullah 
and near it — where a gap exists about 50 ft. in average width, and where 
the banks are about 25 ft. high — which, if required, he said would benefit 
the wells below. I ara doubtful whether the nullah being so close would 
not carry off all the percolation, but it would cost little to close this gap and 
might do good. There is a little cultivation in the bed. It is a small 
work and could be easily carried out by the village authorities, care 
being taken to cut a trench in the gap at the bottom and sides to ensure 
the new earth and the old work being firmly united ; also that there is 
the means of passing off any excess of water if the tank filled. 

The average depth of water in the wells near is 30 ft. and the rock is 
met with about 20 ft. below the ground. It takes about two days, it is 
said, to water a bigha. 



AfPEKBIX XIV. 

Gorahu. 

13tli JanHary 1904'' 

Started air 7-40 A.sf. in tonga with Assistant "Engineer, Abdur Bah- 
man ; drove as far as Guraria, 4^ miles. Here we were met by the Kannn- 
go, Jai Bohnri Lail, the Patel, Inder Singh, and villagers, I explained 
my wish to see tJm place matjced by Mr. Tickcll on the map as a site for a 
bimd, where two well-defined nullahs met about ^ mile west of the village. 
They took me instead to a place about a mile south-west where a small 
bund might be made, but it was not the place I wished to sec. It is 
called Barnali-lva-khora or Haka Sarna. There is a natural low range 
of high rocky ground running north and south which would form a 
natural bund, tbe gap to be bunded up being about 500 ft. wide. There 
is a good ba.sin inside and good land below. 

Until it is .^surveyed it is impossible to i^tvy whether it null bo found 
to be a good work tai take up or not, btft it is tjuito worth while to have 
plans and estimate prepared. 

The next daj* (IStli January) we wont again io Guraria to see the 
place marked on the map, where two nullahs unite about half a mile west 
of the village. Tfc did not commend itself as deserving of consideration, 
at pi'esent at all events. 

A better place seems to be near the village to tlie east, where a low 
range forms a natural bund on the east, and all tlmi would be necessary 
woidd be a bund acro.s.s the water course to connect this ranffc with liisfli 
ground to the north-west. There appears to be any amount of good 
ground to the east of Guraria, a JChalsa village which could be inigated. 
It is true tbe water will be impounded by the bund at Hathunia, but it is 
probable there is far more water than can bo impounded. 

The plans and estimates might be prepared, and if found to be as good 
a project as it appears to bo, it could bo carried out whenever funds arc 
available and the Durbar desirch. 



APPENDIX XV. 

Moria. 

We then proceeded towards Hathunia, but hearing in the course of 
conversation that there was a bund at Jlforia, a Khalsa village ll mile 
further south, which had been breached, we rode there to see it. The 
masonry escape had been built by unprofessional agency, in black soil, 
without proper foundations or proper apron below, and had been com- 
pletely breached, leaving a gap about 50 ft. wide through the earthen 
bund dovtTi to the natural ground level. This work had stood one jains, 
which were not enough to fill the tank, but even then the Efanungo says 
it benefited wells below 

Last year it overflowed and was breached at tlie escape. It ought 
to be 1 epaired at once, care being taken to dig well into the ground and 
both sides, so as to ensure the new earth being firmly united to the old ' 
work 

Further south a few chains there appears to be a better place for 
an escape. The ground is coveied with rocks, which should be levelled off 
for about 300 ft and examined to see if there is good rock ; if not, a low 
wall should be built, and outside, the surface of the ground should be 
protected with dry stone pitching let into the ground about 10 feet wide 
and two feet deep. The earth-work of the bund should be everywhere 
5 ft. above the level of the escape. There is some cultivation in the 
bed now, but until the gap is closed the tank will hold no water. There 
is plenty of good land below. 

We then rode through Lohn to Moira and on to the bund at 
Hathunia, miles. Mr. Tickell hadmarked the site for a bund at Moira 
as No, 18 on the Topographical Map, but as the village is Jagir I 
purposely did not go to see the site, lest it should be misunderstood. 
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APPENDIX XVI. 

Bamnawas Ghatod. 

! 

On tha 14th January 1904 Ave inspected two old tanks at the villages 
of Bamnawas Ghatod. The tanks at present are small and comparatively 
insignificant. A small nullah passes between them, the water of which 
goes to waste in the rains. In ordinary years the tanks are easily 
filled. The nullah might be easily bunded up and both the tanks 
repaired, enlarged and their value increased. The representatives of the 
villages met us at the site to show us what they proposed. There is plenty 
of good land below. A plan was shown to us which was made many 
years ago, but appears to be incomplete. 

One of the villages is Khalsa, the other belongs to the Maharanee, 
and it is not knoAvn whether any action is desh-ed. 

If the Durbar wishes anything to be done, plans and estimates 
should be prepared to determine what is possible and what it would cost. 



APPENDIX XVII. 

Shamia. 

At Shamta, a village belonging to the Rnj Bana, the Knmdar. 
Govind Lall, who came with us from Ghotad, asked advice about making 
a tank to store the water of a nullah which passes near the village on the 
east side. His idea was to dam up the nullah low down before it joined 
the Biver Bewa, and he took us to this place. 

The disadvantages of such a place are, that the bund would be in 
rich cultivated land, which would suffer; that any percolation of water 
stored by the bund would do no good to the village wells above it, but 
would to a certuinty pass away into the river as the lowest place. 

All this was explained to him, and it was suggested that the old 
village tank above the village and close to it should be i*epaired instead. 
A good bank exists for several hundred feet, and by connecting it with 
the high ground w'estward, between Shamin and Khod, it seems possible 
to make a very fine tank here. 

It would store the water of this nullah which all goes to waste now', 
and any percolation from it w’ould benefit the wells below, besides afford- 
ing a plentiful supply to the village. It w’ould also be taking advantage 
of all the earth-work in the old bund, which would save some expense. 

I would suggest plans and estimate be prepared accordingly. If 
a bund is made as suggested, it will be advisable to make it clear of any 
of the old trees in the old bund line, as the roots of any large trees in an 
earthen bund sometimes allow a passage for water and are always a 
source of danger. 
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^ ATPENDIX XVIII. 

Deori. 

We thea lode to Deori about mile south of Panchpahar. There 
is( any amount of good blaclt soil in this direction, and the Xhalsa villages of 
Deori, Mandwi, Khundikhern, Lasuria, Jhikria, Mookhera, Hathunia, 
Harmalia and Guraria, and the Jagir villages of Basnia, Gurari, Ketha- 
khera, Xotra and Kliarpa. 

The Patels of Deori, Gulab Singh and Watandar, state that in 
the late fatninc they severely suffered; and this appears to be the case 
in every Aullage about here. 

The object of our visit was to see if it was possible to bund up and 
divert the small nullahs which unite on the west aboie tho village of 
Deori, divert the water by a cut, and store it in long shallow tanks 
above each of the Khalsa villages. 

Before we had (iine fully to explain our object the villagers them- 
selves suggested this, and at once took us to the place whore they stated 
something of this sort might he done. The drainage area certainly is not 
large, only about 2 .‘•quare miles, but at present the water all runs to waste. 

After going eastward about a mile we came to a shallow cut clearly- 
defined water course, by which the surface drainage joins a nullah above 
Mandwi. 

If a .shallow bank is made across the depression, say about a mile 
long, at such a point below tho Deori Nullah diversion as will admit of it 
being filled 8 or 10 ft deep, there is not the slightest doubt it would pay 
well. A long shallow tank here would catch irs own surface drainage and 
would be filled by the diversion cut; as the water w.is let out on to the 
good Khalsa land below, the level ground round the matgin of the bod 
could be cultivated and probably the whole bed would be utilised. 

If it wa^* found advisable the capacity of tlie tank could be increased 
lit anv time, or the diversion cut could be extended ; if more ivater came 
thati could be .stored, asiuiilar tank could he made on the next water course 
for the land ofJjasuiia, and so on for every ICliaUa village, tho oveiflow of 
one tank being diverted to the next below it. Such a system of small 
tanks does not commit the Durbar to any largo initial evponditure, one 
might be tried first as an experiment and tho piocoss lepeated os found 
de'iirable ; each would be sufficient perhaps to supply all the present needs 
of every village. The work is of such a simple nature that after the 
proper levels have been given bj’' a Survejmr and profiles set up, the work 
could be carried out by the village authorities. 

The coat of such a work, say for a bank 12 ft high to contain 8 ft 
depth of water, would be approximately Hs. 5,000 a mile. Bs, 50,000 spent 
m this way above 10 villages would do great good, and in about 10 yonis 
every rupee would be repaid. As far as I have been able to ascertain 
the proposal moots the approval of the local authorities and the villageis 
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It may be urged that these tanks would be of no use in a famine 
year. It is true that the same quantity of water would not be received, but 
every nullah runs for few hours even in thp worst year, and lialf a loaf is 
better no bread. It may be noted that every drop of the surface 
drainage obove these several tanks is caught, and it may perhaps bn 
possible to divert water above Ratanpura to increase the supply to the 
Deori Kullah. 

The diagram given herewith will hcl[) to illustrate the proce- 
dure suggested. It will be seen the Deori Nulliih is diverted with the 
hope that it may be led to fill tanks at A. above klnndwi, B above 
Kundikhera and Lasuria, G. and D. above iloalcher.a and E. above Kotr.a 
and Jhikeria, all Khalsa villages. 

Until levels have been taken and proper &urve3'fl made it i-> im- 
possible to speak with certaintj^ but the ground all slopes eastward, 
and the above will be sufficient to illustrate the idea. It is n sj^stem which 
can be adopted in many places ; and where the resources of a State are 
limited, and it is desired to spread the benefit of irrigation over a large 
area and to secure quick return*!, it is better, perhap*!. than attempting 
huge storage reservoirs, which entail great outlaj', in one locality”, require 
good professional supervision and would take time to paj^ and which, if 
not a success, mightoniy throw hack irrigation. Large storage resorv‘oi'r-» 
if properly carried out are undoubtedly of great benefit, and wJien 
the State is in a position to take them up, it is to be hoped they may bo 
carried out; but at present, under existing circumstances, I am disposed 
to consider the other to bo the wiser and safer course. 

But until there is a liberal expenditure on irrigation and a real 
interest shown in the subject, it cannot be expected that any real beiiefil 
will be apparent. 



APPENDIX XIX. 

Duragpura.—Tlns is described in the printed Report as a very 
nsoful little tanlc, but .owing to its small drainage area it does not always 
fill. Its catchment area is given as two sq. miles, its capacity as 50 
m.c.ft. It is a masonry bund backed with earth ; is said to hove cost 
Ra B2,000 ; the average irrigated area to bo 1,234: bighas and the average 
annual return as Rs. 4,617, which represents a return of 14 per cent. Xl 
irrigates fine rich land of one village below. 

The villagers met us on the bund and complained of the leakage. 
It is difficult to say whether this is through the face wall, or under it, or 
bothj bui. the ground below was a good deal water-logged, and the ques- 
tion is how to deal with it. Owing to the uncertainty of where the 
leakage occurs it does not seem advisable to spend money on any attempt 
to slop it, but if a drain is cut at the loivest part and cross cuts made to 
it from the ground which is water-logged, all the leakage might be led 
away to lower ground beyond, and there be utilised in irrigation by lijft, if 
Tn*rt by flow. This was explained to the Assistant Rngineer and to the 
villageis, and it only remains to give it a trial. 
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APPENDIX XX. 

Saranga Kheri. — ^The projecfc is marked No. 1 in tlie printed Report, ’ 
Appendix E, and is described as follows ; — 

“ A tine site for a tank to irrigate four villages, catchment area lU sq. 
miles, capacity of tank 150 m.c. ft. percentage of a 30" rainfall required 
to fill the tank 18; earthen bund 6,000 ft. long; estimated cost 
Es. 45,000 ; estimated irrigated area 2,700 bigbas ; estimated revenue 
Es. 5,400, which represents a return of 12 per cent” The data on whicli " 
these figures are calculated is not forthcoming. The site for the bund is 
a good one, there being i ock in ilie bed and apparently good rocky ridges at 
each end for escapes. The basin is somewhat contracted, but it will 
contain a large body of watir, and it does not appear there would be any 
valuable land submerged There appears to be any amount of good laud 
below, which could be irrigated. 'J’he giound is stony at the site and 
there appears to be a limited supply of earth near, so I think it would be 
better to have a masonry fiice-wa'l backed with earth, in preference to a 
bund entirely of eatth, as suggested in the printed Report. The masonry 
should be veil stopped into the lock. This appoais to have been the 
opinion c»f the late Mr. Milev, also plans and estimates prepared in his time 
are ready, but as these were prepared more with reference to a supply of 
water to the Capital, it might be advisable to modify these to some extent 
and to consider the project now simply as an Iriigation Work. 

The estimated cost a** a water-supply scheme, including conduit pipes, 
service reservoirs, filters, (Src., came to about 5^ lakhs, and this is probably 
far more than the Durbar would care ts spend on any water-suppfv 
scheme Even if the necessity was as urgent as it then seemed to be. at 
present the wells appear to be fairly well supplied, owing, perhap.s, to tho 
percolation from tanks near, which have been constructed since then. 

Taking the average of 13 years' rainfall as 36 76 and the drainaire 
area as 11 sq. miles the probable r on-off is calculated as 379 m.c.ft., so 
that there is plenty of watei available. 

For the sake of economy the bund might be made at first of a 
reduced heigbtH-hrgb enough to utilise the natural waste weir, at each, 
and it could be raised afterwards when thedemrnd for the water irrereased! 
The masonry should in this case be of such n section below ns would 
admit of this being done. I would suggest revised plans and estimates 
being prepared accordingly 

If the work is economically and pi-operly carried out, it should prove 
a very good iriigation project. 
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INSPECTION NOTE ON IRRIGATION WORKS AND 
. PROJECTS, JHALAWAR STATE. 


Lnkhluiii Datt, En^iueor-ni'cliarofe of the State 

Public Works EcparLniont, joined his appuiutmoit in April 1J)04, His 
ostablishincut at picsont consists of 

Sub-ovor.seor Kinclra Ban ; Siib-oversocr Muiutaz Ali ; ^lloluiri-ir 
Kamcslnvar Persliad ; and 2 Clerk'-. I Miinshi, 1 Cashier, 
1 pJ'aftsinaii. 

2. This yoat’s budget is .sinctionod for Rs. 4t>,00h. of which R*-. 
25,000 is for Irrigation, Ks, 5,000 for jcpairs, Rs. 20,000 for new 
■works. 

3. The In*i*ratioii Works iu'-peeted, and now |irojeet.s ami -iles 
visited arc not ed below : — 

Inspected on Lsl ]'k-brimiy 190.5. Work was in pic.'re.ss on the 
Irri^.iticni dnets; without these no adv.antagc is ini.ssible fifini the Tank. 
(Sec Appendix IX, Report by Colonel hiir S. Jncoli, Consulting Rnginei-r 
for Irrigation in liajputana). An Bstinmtc for ]is. 700 lias been .sunc- 
(iouod ior their construction. 

On riglit duct 0.5 eh.ain.s have been partly evnivated, ami 17 chains 
reumin to be done. 7tJ bighas of land hov«* been iriig.itid this ye.nr, 
;iiid 2.") l)I<rhas nioio will be comnnindcd when the work is liuished. 

On left duet tSo chains h,ive been partly eve.naled, and l.'» chains 
more iMii be done later ; 800 bighua ui*c eoiuniunded, but tln'i e are no 
eullivntOr-. available, and onl^’ 12 bighas hate.st» lar been lakon up, ami 
this by the Htate, 

4. Inspected on J.st Febrmuy 190.5. {See .Vppendiv V, C'nn.snlting 
Jdngmeer’.s Report). 

This is an old Unk, but leaks badly, owing to the nature of ila* 
j(»ck on which it was built. About 10 bighas are iirigaled below from 
file leakage, and Klmn Saliih Sheikh Snhhan, who accompanied mo, is 
anxious for a weir to ho built across .a nullah below ’ to laUu the water 
level, so that the leakage water may pass over u ridge to irrigate a little 
more land. Ife also .showed mo a site abovo'the Talao near the llh.ag.Mi 
j'nclobure, wdiciohe suggested a dam being made, as the weir of the Xnwa 
1’alao overliow's for days each lains 

The dam woulilnot co.st much, a-, it is a .-mall gaj). A masonry 
eoro-woll with earth in fi out and roar would be noco— ary, and the surphts 
■water would .spill ov(a’ the rocky ridge on either side into the N^awa Talao. 
I’here is uo land below, and tho bod of the now tank formed i.s rocky and 
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uncnlturable, so tliat it ^vould simply form an acIcUtion to the city water 
supply. 

I would not thei-efore recommend spending money on these pro- 
posals at present, as it is more urgently required, and can be expended with 
greater advantage elsewhere in the State. 

5. Inspected ou 2nd Fobrunry 1905. (Sec Appendix XIX, Consul- 
ting Engineer’s Report). The cro.ss cuts suggested by the Consulting 
Engineer have not been made, but the nullah below the dam into which 
the leakage flows has been bunded up lower down and diverted into the 
fields for Irrigation, and the Assistant Engineer informs me that 78 
bighas have been irrigated in this way. 

During the next hot weather, these cross cuts from the water-logged 
oTOund on either side the Nullah should bo made as [>er .sketch. 

O 



6. Inspected on 2nd Febnjary 190.5. (Hoe Appendix X, Consulting 
Engineer’s Report). 

The Irrigation chauuols are in progress, and an estimate for Rs. 900 
has been sanctioned for their construction. 

On the right bank 1 1 i chains out of the 130 chains estimated for and 
sot out have been partly excavated ; and on the left bank 17 chains 
in extension of the 30 chains originally executed wlien the tank was con- 
structed. lu excavating the channels vertical sides have been given to 
save expense, and the earth excavated has been thrown up anyhow on 
either edge, even on .sloping ground. This is a mistake, as in black soil 
the vortical sides will give waj', and the earth on tlio edges is liable to fall 
in at any time. Except in rock and hard raorrum, a slope of i to 1 
should be given to the sides when constructing the channels, templates 
being constructed of the section of channel as a guide to the mates in 
charge. 
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On level ground, a berm of at leasi 5 ft, on either side should 
be given, and tlio earlli excavated formed into a bank of j)ro23eT section. 



It ■will be found more economical to do Ibis at oiu'o, null savo any chanco 
of sides and eartli excavated falling back into tlie channel, and tlie channel 
can also be widened later if fotuid necos«iarj'. 

On side-long ground tlie oartli oxeavatod shonld be formed into a bank 
on the lower side ohhj ; and any surface drainage in the rains will then 
pass away dow n the channel. 

Tlic earth which has now been tlirown up above the channel shonld 
he removed, otherwise in the rains it will all be waslud back into {he 
channel again, and cause trouble. 



The apron below weir roeornmonded by ConsnUing Engineer ha> 
been made, but later on, wlion there arc funds, I would recomirjond tlu* 
weir being placed at the .south-on.st cud by the ICishonpura Village, whei u 
there is rocky high ground, and the water would spill over this withonl 
doing harm, into the nullah below. 

The dam would be extended on the uorlh-vvest beyond the present 
weir till high ground is reached. xVt jn'esont the flood water damages the 
fields below at this end, ajid if the weir wa-. .altered I undorjstaud 2.) 
higha.s cvtr.i could be ii rigatial. 

The fiont .slope of dan), cbijeeiallv at south cast end. wants nniking 
up, ns it is cut up l)y wave's, etc.; and it sliould bo lurfeil down to flood 
level and pitched below, to prevent a vecurioncc of this. 



Pitching is also required on the north-west side of sluice. 
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^^ohmeirt 7 - 7'he Div'aii SaWb spoko to me about the possibility of furtlier 

"^Tarii?^'^ increasing the catchment of the Gaohri Tank 
(5iteKo.6.} 

In Appendix III of Consulting Engineer’s Report it is stated, 

“ the tank usually does not more than half fill, owing to its very small 
catchment (1^ square miles) ; arainfall of 40 inches or move will HU it. ’’ In- ^ 
M r. Tickcll’s tinjo feeders were constructed along the font of the hills, both 
liom the south-west and north-cast, and ajjparcntly Rs. o,(>78 (Apjicn- 
di\ VII) was spent on this. 

Tire north-east feeder cubs oft’ a portion of the Kisheiipnra and lluiag- 
pnra kinks’ catchment, and notliing more can be done without further injury 
to these and the Stratton Sagar, unless, as suggested by the Assistant 
Engineer, similar feeders wore made on the south side of the raiigi; rtf li ills, 
and taken by a cut through the gap in the hill by Raipui-n. Rut tliis irould ' 
be expensive, and as the Gaonri is only used for irrigating a few gardens, 
it would not, it is thought, be wise to do nny thing furtlier likely in damage 
tlio three tanks named above, which command good irrigable land, or to 
spend money on the Gaonri, till other lanlcs ot more importance in otiior 
parts of the State are carried out. 


^kherP* February wentaloiig tlie lino of the Loft Irrigation Duct 

(Sllelfo 6 ) beyond the Stratton Sagur, up to Manilliakhcri Tank. (See App.>n(li.x 
\'III, Consulting Engineer’s Report). 

The Left hriaathii Channel slarLs about 20 eli. above the road 
(lam on Asnawar Road (para. 9, Appendix VIII), just below Chmidnawati 
Temple, where a weir lias been built on .'.ound rook. Tlie channel has o ft. 
bed width and 2 ft doptli, and is nearly all in excavation. It has been 
excavated for .O miles, turnin«r to the north-west along tlie foot of tbo hills 
(in which the fort is situate<l, bcloiv (hindhor village, and has been .surveyed 
fer U- miles more. When conipletodit will have a total length of 4 , \ miles, 
and will command all the land hetweeii the hills iiud tlie KaU Siudh River^ 
iq; to the point where the Stratton Sugar River duct comes into play. 

A revised E.stimato for Rs. 1,800 has been subnii tied for this duct 
and Rs. 1,300 spent to date. 

T excavated for 2 milo.s up to the 

daona Nullah, and smvev^ f„,U,er on; when comploted'it 

will have a total length of q miles, and will command o.OOO bighas. 

The same rules for ourrjdng out the work, noted in para 6 above 

should be followed, as the .same mistakes have been made; and ns the 

o^ca^atlon is still m prngre&s the necessary alteratinns should bo carried 
out at once. '-‘•iiin.u 

M (?Tirra wo™’*’, ml i” Pnras. (l), 

(-). (■<). W. (»), (0), n„,l (r) of ApponJis VIIl, have hoc, ont o, 

are m piogress. 

Witt regal'd to pam. (8) the dooJ ivatarhaacut n«y fteahrfaoe oarili 
at .he aoatt weir do.™ reek. l„.veriag the .veir )e.^l to 5 ft! 



- The water is cutting away the toe of the rear slope of the dam and a largo 
area of good eulturablo land, in finding its way down to the nullah. 

The Assistant Engineer in-oposos continuing the dam at this end on 
- to higli ground, hnd closing this woir altogether, 

, The north Aveir is 700 ft, in length, and forms the weir of the com- 
bined Mandliakhera and Patnn tanks. The catchment area of the two 
i.s 7 •¥ 18 ==25 square miles, and the maximnni discharge on this (by 
, Dickens Eonnula) 9, 223*5 eusecs. 

A well* 700 ft. long will discharge this with a 2{,-ft. head. 

If the south weir is closed altogether— and I tliink it ccrtainlv .should 
bo done —levels must be taken to see that Die ridge dividing the two catch- 
ments of the !Mandliakheri lank is not higher than crest of the north 
weir. If it is, the ridge must be cut down to this level for 700 ft. in 



length, to give a clear water passage for the flood water to the weir, other- 
wise the water will Jiead np and there Avill be danger to tho dam, 

9, There is an old Masonry Irrigation Duct from tho Patan tank. 

This lia.s a section of 2 .square ft., and i.s 2.^ miles Itnjg. ending on the 
north of tho Port Hdl, before Ghandau village is reached, 

Tho Assistant ISiigineor has made survoy.s for o.xtonding this 50 
chains, to command 300 bighas above the Mandlinkhci*i Duct, 

If there are cultivalors to take up tho laud this extension should be 
carried out, as at present only 204 bighas aro ii rigated from the Patau 
tank, (yeo Apjjendix IV, Consulting Enginoor’t. Rejiort). 

10. Inspected on 4th Pcbriiary 1905 (See Apixinlix XX, ConsuK- Jchelu TmIc 

ing Engineer's Tloport). *^®* 

The site shown u.'i, and the villagers said it was tho same a.s shown 
to the Consulting Engineer, is about J of a mile south of Snrangakliori 
village, wliero tho ]*i vor runs through high rocky ridges. There i.s rock in 
the river bed, and low hills of boulders of frap on eitlior side, about 900 
ft. apart. Tho basin is contraolod, but all wa-sto laud ; and there is good 
and below, 

If a dam is built liero, amn.soni’y face-wall will bo necessary, as earth 
s scarce ; and levels should bo taken back from tho land on tho north of 



tile village lo fix approximately sill level of altiiee ; niul llio ivoir levle 
might be made 7 ft. higher than this, and the crest of cluin 5 ft. above 
this again. ' 

This site does not appesir to correspond with the plans for the stor* 
age reservoirs proposed by Mr. Miles for the water supply of Patan* 
city and Chaoni. There were im prismatic .'surveys taken and no perma- 
nent bench marks left to show the sito ; Imt the dam was 3400 ft. long, 
and the report of the water-ivorks project says the site was 1 .J> miles 
above Saraugakheri village. 

MohorrirRaraeshwarPershad, who was sent by the Assistant Engineer 
to fix the Hue of dam, from the hearings and length laid out the site 
about a mile below Sarangakhori village, between IMangal village on tlio 
loft and Jarei' village on the right bank. 

Thi.s site was insj)octed, and a little above tiic line fixed by the 
Moharrir there is a splendid site (Site No. 0) for constructing a .storage 
reservoir for Irrigation. There is a grand basin, all ot black soil, at 
present uncultivated, which would produce wheat as tlic water of the 
reservoir receded ; there is good earth all along for tlio dam, and any 
quantity of hind below for irrigation, stretching away between ICishwi- 
puraand Chantliaklieri on the right and from Mangal toward.s Patau 
city on the left bank. 


The catchment area is 16^ square miles, and allowing 10 per cent of 
tile average rainfall of 30 inches, 117 m.c.ft. of water should be available 
for storage sufficient for 1 170 acres. 


The dam would start from a babul tree at the south corner c 
Jurer village on the right bank, across to a tikn tree on the left on 
on to the ridge till the neces-sary level for crest of dniu wa,^ reached! 

The weir would bo on the right bank on the Iiigb ground bv Jarc 
r^T' of imllali is liigh and porpondieuhir ■ on tb 

^ "‘^^l^Hoadvisabl 

earth, black soil similar to tho Mandlinkheri tank. 

TJio dani would be about 1 mile long, and taking the Mnndliakhei 
dam as a guide, would cost about Rs. 50,000, 

This is a most promising project, and if funds w'ere avnlnW/* 
shOTW should be carried out witiiout delay. Survevi 

Enjrin ^ ^ ^ project worked out, and the Assistani 


H. Aius small tank was built in 1878 by. Mr, 




M ^vm 41 '* “a™ “ -’’"f ft « lengU. at : 

dam has a aiasom^ faaa ™H ” 7* i'”] ™”“' 

y raae aall 3,0 ft. ,„]a„gtj,_ backed with earth, ai 
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the remaining 260 ft. np to the weir is entirely of earih-woric. On the 
tlam there are now a large number of babul trees. 



There is no <?ltiieo, the water is lifted hy eharas for Irrigation and 
si.v arc at work. 

The tank has n cattdiiuoni/ of 1 s«j[uarc mile, nil hilly ; capacity of 
1*98 in. c.ft. ; and about 40 bighas are irrigated. The villagers are most 
anxious for the weir and dam to bo raised, as it overflows every year 
and there is plenty of land available for irrigation below. 

With the hilly small eatcUment 20 per cent, of the average rainfall 
of 30 inches should certainly bo available for storage, or 1 3 m.c.ft., sufficient 
for 130 aero.s or 325 bighas. 

It would therefore seem well worth raising the weir and dam and 
building a sluice. 

The Assistant Engineer should check the present cajiacity, and take 
contours of the basin to find the height the vvoir should bo raised to give 
the proposed capacity. The maximum flood on I square mile is 825 
cusecs, and this can be discharged !>}» the 78 ft. weir with 2-ft. head, so 
crest of datn should bo made 5 ft. above now vvoir level. 

The babul trees should bo removed and sold, and all roots removed 
bofoi'c adding the jicw earth ; and the face-wall might ho converted into a 
coro-vvall, and to prevent any chance of water oreeping j ound, the .sluico 
should ho fixed 10 ft. from the wing-wnU, which should l^o dismantled ns 
it is all cracked, TJio sketch shows what is suggested. 


, 'I 
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iviotlpura. 
(SiteSo. 11.) 


12. The site for this Mnall project, which has hcen worked out hs' 
the Assi< 5 tant Engineer, was inapeetod on the morning of r.ih lebraary; 
Tliis is one of the Tnigntion Works proposed by lickell in Appendix 
E of his Report. 

The site is just above the villages ol' kfotipura ilChalsa) on the 
right bank and Sanirni (Jagir) on the left. 


The basin is very flat, entailing a long bund and little storage, 
the greatest depth being 9 ft, so a shallow lank will be formed. The fol- 
lowing are the details taken iioin the Report of Estimate : 


l^arthon Dam 
Weir ... 

at cast end on right bank of nullah. 
Catchment Area 
Capacity ... ••• ••• 

Available for Irrigation 
Area available for Imgalion ... 

Cost of Pi oject 


4,200 ft. long, 
.SOO ft. long. 

C .sq. mile.*!. 
28'4S ni.fi.d. 

27 - 4 .1 ., 

000 bighas. 
Es. 9,520 


Probable Revenue (ft 2 rupec« per bigha = 1,200 rnjieo.s, or nearly 13 per 
cent, profit. 

Thi’' is irrespective of the bed, about 200 acres, which is at present 
uncultivated and could all be sown with wJicat ns the water recedes. 
The value of water stored is 2,989 c.ft. per rupee, .so itisn cheap ])H)jcct 
and should certainly be carried out, as in addition to ilio extra land 
biouffht under cnltivatiou the wells will be benefitted. Of the 40 wells 
in Motipura I was infovincd that only 25 are now in use, for want of water. 

Before starting Iho work, the following coiTcctioiis ujipear ncee.s- 

Kiry 

Fiom topographical Survey the ealcluncut is 7'.> square miles j from 
this the maximum disehargo (Dickons F onmila) is 3,7:57 ou.scc.s, and the 
length of weir required to discharge this with 2-rt. head is :575 ft. 

The flam is pro])Osed to be G ft. wide at lop, with front slojvo 2J, to 
1 and rear slope 2 to I . Crest 5 fi. above weir level. The ft out slope 
should he made .‘5 to 1. The size of tSluieo and Irrigation Channel 
I'oquired is not given, these should be woikctl out nhvay.s l)y — 


(ft) Finding the discharge per second required to empty the tank 
in four mouths (Enbi Iirigation season) ; 


(6) And as water is required rimuUtmeously at fir.st for Irrigation, 
the discharoe required per second to give a fiv.st watering 
of G inches in .30 days of 12 hour- flow' to the whole area for 
which there i.s .suflicieul water. 

This has been explained in detail to the Assistant Engineer. 

The line of the proposed dam was not daghholled out, nor 
were there any j)ermoueut bench marks. Wherever 
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projects are surveyed, for chodc and future reference, the 
Assistant Engineer should an*ange always to have : — 

[a) The line of dam clearly daghhelled from end to end, 1 ft. wide 

and 1 ft. deep. 

(b) 3?ermancnt bench inarlcs erected, cut out of the rock in 
' river beds or where rock occurs, along the line of dam, 

showing the bed level of nullah, and every 5 ft. ri.se, also 
at any point where the line chango.s. Also at ends of the 
base line and cross-section lines of survey. 

These bench marks should be stones set on edge, embedded 
lij in the ground, with a circular daghboU all round as per 
sketch, the number and reduced level, corresponding with 
Field Book, being marked on the stone. 




Jf this was done there would be no difboulty in finding the .sito.s, chock- 
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in« the work, and setting it out whenever it was decided to take it 
up, even should this be a year* or two after the surveys were made. 

Shamia 13. Inspected on 5th February (See Appendix XVII of Consulting 

(SlteNol2). „ . , „ 

Engineer s Report). 

* 

This is a .Tagir village, belonging to the Maharani Rahtoriji; and I 
w.is accoinp.inied by the Kaindar Raja Rain and Patwari. In accordance 
n ith the Consulting Engineer’s suggestions, surveys will bo made by 
Surveyor Overseer Mannu Lai to enable plans and estimates for restoring 
and enlarging the old dam just above the village. The breached portion 
across the nullah will be closed by a strong eartlien dam, well trenched 
into the bed, and sides of the nullah and existing dam ; and the old 
surface for the entire length must be dug up, and all grass, roots and 
bushes removed before new earth is commenced. 

The weir will be at the north end, where the water will .spill down 
to the Rewa naddi. 

The catchment area is 375 square mile'’, so that allowing 10 per cent, 
of average rainfall of 30 inches we can count on storing 26 in.e.ft. sulHcient 
for 260 acres, more than the e.\isting land, but the exce.ss wmter will be 
useful for the village and cattle. 


B^vaBiver 14. From Shatnia the sites suggeslted by the Consulting Engineer 
(Site ft) (Appendix XII) at Khod and Imliakheri for the Rewa River < project 
w'ere inspected. 


This is a very large project, and it is doubtful whether it will be worth 
working out in detail, but orders for preliminary surveys to give sufficient 
data to enable a decision to be made have been ordered, and will be car- 
ried out by Surveyor Mannu Lai. The best site, it is thought, for the 
dam ivill be staiting from high ground south of Panebakheri village on 
the left bank, across the river just south of Khod, where the line would 
turn to the south-east till high ground is reached. 


The catchment area at the site is 136 square miles, and allowing 10 
per cent of the average rainfall of 30 inches this would give 952 m. c.ft. of 
water- for storage, sufficient for 9,500 acres, if all could be used. The 
river is about 150 ft. broad, and the banks 20 ft. high, and the laud to 
be inigated is high, so a great portion of the water stored in the river 
bed will, It IS feared, not be available for irrigation. Imlialcheri is a de- 
serted village, but Kharanpura (K) village, south-east of Pauchakheri, 
w'hich contains about ten houses, would probably be submerged. 


As It will probably be necessary to enter Indore and Gwalior terri- 

te 7 to make the preliminary surveys to see how far the water wffl spread 

baet, fteaesidents of these States have been addressed, and sanction for 
this asked for. 


IS. Inspected 
(StteHo 14) Engineer’s Report). 


on 6th February (See Appendix XVI, Consulting 


The Kamdar Raja Ram and the Patwari 


mot me at these villages. 
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As poitttod out by the Consulting Engineer the only useful thing to 
be clone is to bund up the nullah, which at present passes between the 
two tanks, and form one tank ; enlarging and repairing the exisiting dams. 

The level of the Panchpahar road, which runs along the south-east of the 
Ramnawas tank, n ill fix the flood level. The combined catchment is 1 
square mile, so m. c. ft. will bo available for storage. The lepresentatives 
of Ihe'two’ villages and tanks want each lank kept separate, but this is 
not possible if the water of the* nullah is to be made use of. When one 
tank is formed the Ghatod ( J agir) land will obtain the greatest benefit 
as this tank is at a loWer-level ; as they have the larger area cf land to 
irrigate this is as it should ho. Both parties wished for surveys to be 
made and Plans and Estimate for the combined tank prepared, so direc- 
tions were given for this to Overseer klanmt Lai ; and it is hoped that 
some agreement will he arrived at for the execution of the work, as it is 
a great pity to lose water when land is lying idle for want of it. 

16. The site of the old bund was inspected on 7th February, with Panch- 

the rough Plans prepared by Mr. Tickell (Seo Appcndi.v XIII, Consulting Tank. 

Engineer’s Beport). This project is not approved by the local authorities, ' 

.and this is s«itisfnctory. as the new railway (Nagda-Muttra) line passes 
through the bed of tlic tank, and there will be a Railway bridge across 
the nullah just below the dam. 

17. About 4 miles oast of Panchpahar a very good site (Site Xo. 1C) Gangjnra 

for constructing a large storage reservoir and making use of this water hora 

was found at the junction of the Panelii)ahar and Rjimti nullahs at Gang- JBV 

pura. The catchment area at this point is 48 .square miles, which should 

allow 3.36 m. c. ft. of water to he stored, .sufliicient for 3,350 acj'es, Tliorc 
is a good basin, and the Iirigation Can,al on the right bank could bo taken 
on the water shed from Lasaria to Jhikria ; and all (he land down to the 
border, the bank of the An river, could be irrigated. On the loft tlio 
land between Sulia and >Semli would be commanded. 

The dam would start from high ground east of ICimdikhoru, and be- 
tween that village and Lasaria ; cross the river just below Gnnjpura, and 
on to tho high gi’onnd on the left bank neJir the Puncbpnh.ar road. Ganj- 
pura would bo subraovged, but there are only I,*) house.s now occupied 
since tlie Faunae, and about 50 inhabitants, and at little cost it could be 
removed to higher ground. 

. This is a large project, and not likely to bo carried out till the finance.'^ 

•of tho State improve, and there are more cultivators available ; but witli 
tho raihvay it is hoped groat advantage -vrill accrue, and in years to como 
all the water available will he made use of and all land taken up. Over- 
seer Ram Chander has therefore been directed to prepare tho nccossaiy 
pur\'oys and work out tho project, which will bo submitted in duo course. 

18. Tliis was inspected on 8ih February. Deori 

• Feodor 

The work is simple, and the Consulting Engineer’s directions in iS?teHo. n). 
Appendix XVIII, with Plan to illustrate same, so clear, thot tho Assis- 
tant Engineer will have no difficulty in preparing tho Project. 



12 


Hatnnia 
(SiteNa 18). 


Satanpura 
{Site m. 19). 


Xotliing has been done so far, but the As.sist.int Engineer should 
have the necessary levels talcen and estimate prepared without delay. 
The line of feeder and dam for eneh storage reservoir should be dagh- 
belled, and permanent bench marks erected, so that the work can be carried 
out at any time. 

19. Inspected on 8th February- The Consulting Engineer has here 
also given clear directions in Appendix XI of what is required to enable 
revised Plans and Estimate to be prepared. The Assistant* Engineer 
liad not 'N’isited the site before ; so we went over it together, with the 
Consulting Engineer’s directions ; and one of the State Surveyors will be 
put on to the work, and a revised estimate prepared ; and the Durbar 
will then know what funds are required to finish the work. 

The site is such a good one, and expenditure has already boon incur- 
red on the work, that there seems every reason for completing the project 
as soon as possible. The earth at the site is a mixture of black soil and 
nioram, and seems to be excellent for dam construction, as there is not a 
crack to be seen in any of the work already cariied out. 

20. This is Project No. 8, Appendix E. in Mr. Tickell’s Report. 

Ratanpura village is 3 miles south of Panchpahar, and there is an old dam, 
which has been lying breached for years. This was inspected witli the 
Assistant Engineer on 9th Pebruarv. ' 

The nullah runs between a high hill on the left bank and a ridge on 
the light, stoi'ting from Ratanpura village, on which an earthen dam was 
constructed, the gap through which the nullah flows being dammed "by 
a masonry wall about 200 ft. long, 10 ft. wide at [top, and about 12 ft. 
above the nullah bed. 


The Avater got round at the left bank, and the Avail gave Avay, and is 
cracked at intervals, and the face masomy is out of repair ; trees and 
bushes are growing out of it at the nullah edge. In the face-wall thire 

are two A^ery good carved images, taken from temples ; these should be 
preserAmd. 


The Assistant Engineer has had surveys made and a project for 
restoring the dam prepared ; the folloAving are the details given by him. 

Catchment Area 2 

ra. c. ft. 

ft. above Nullah bed. 

Top of Dam ... .. r. 



ie.,'5 ft. aboA’e weir. 

Weir, 200 ft. long on the ridge near Ratanpura village, 
dam, 8 ft. top Avidth, 

Sirs,"**: ; tr.ji.-7: r » 
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’Estimated co«st Bs. 7,000. 

Value of water stored 3,143 c.ft. per rupee. 

Rovomie for 220 acre.‘< =550 biglm«i (S* Ks. 2 per bigha = Ils. ],]00 
I>er annum or over 15 per cent, prolit. 

But tbc caiehnient area has been, over estimated, as from tlio 
Topographical Survey IMajiit i.s only half a square mile. 

This reduces the water available for storage to 7 m. c. ft, even if we 
allow 20 percent, of rainfall, as the catchment is hilly. This will therefore 
rcfluce the capacity of the tank, and the surveys should bo carefully 
chocked and the water-spread and capacity at each .5 ft, contour carefully 
■worked out. 

The weir level should be kept at iho lowest point of the ridge towards 
Ihitanpura village, and the water allowed to spill over hero, even should 
thi.s give n gre.ater eupacit^'^ than required ; the maximum di.scliarge on 
the half square mile catchment is 400 ensecs, and os this gap in the ridge 
is about 400 ft. long the water is not likely to cut it away. The line pro- 
posed by tbc Assistant Iflngiiioci* for the earthen dat)i ncrobS the nullah 
may be .accepted, but cure must bo taken that iht new dam is entirely 
separated front tlu old dam ; and ibo spuco in roar between shoultl 
be filled uj) to the t<q) of the masonry wall to prevent a jn»ol of water 
being held up botwoon, M'hieli would damage the dam. 



The lino of dam was not daghbollcd out, nur were there any permau* 
out bench marks, not oven one on the masonry dnni, so that it is impos- 
sible to check the surveys made by Sub-ovorseor Mmntaz Ali. The 
directions given in pova. 12 should always bo earned out. 
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The Plans made are difficult to estimate from, as the cross sectious 
are drawn to far too small a scale. 

Tliey should always be drawn to a natural scale 10 ft;. = 1 inch. 
Directions on this point and a printed copy of one of the projects prepared 
in this office have been given to the Assistant Engineer ns a guide for 
the future. 

Also a copy of “ Directions for Surveyors in preparing Irrigation Pro- 
jects,” us this may bo useful. 

Sarod 21 . Sarod is about 2 miles south-west of Kntanpurn, and the vil- 

toHo.20j. anxious for a dam to be conslnicted about 1 mile to -west 

ofvillage, whore the nullah, wdiich flows past the \nllage itself, issues from 
the bills. The Assistant Engineer has liad snrvey.s made and the project 
is being prepared. 

The site was inspected with him (»n the morning of 9tb, and the Patel 
of the village accompanied us. 

The details of the project as given by the A‘*sistunt Engineer are : — 


Catchment Area ... 
Capacity 

Length of Dam ... 
Weir level 
Crest of Dam 


... 7^ square miles. 

... .50 m. c.ft. 

1,225 r.ft 

...30 ft. above nullah bed. 
... 5 ft. above weir; and 
31 above nullah bed. 


The line for dam selected by the Assistant Engineer ran just in front 
of a small tributaiy nullah from the liilL on the riglit bank, and ho 
proposed to have his weir at the south end at the foot of these hills, the 
flood water finding its way back to the main nullah by this ti ibutary. 
It would be better to alter the line to include this nullah inside the basin 
of proposed tank, and have the weir at the north end, cut out ns far as 
possible from the rocky hill on left bank of the main nullah w'hidi flows 
at the foot of tliis bill ; a core wall would be required in continuation of 
the weir for the portion of the dam across tlio nullah and for about 
20 ft. into left bank. 


The catchment area from topogi’aphical Map is only square miles, 
not 7^, so that not more than 17'5 nj,c.ft. (20 percent, of rainfall) can be 
expected for storage. 

The survey should be checked, and the Plans and Estimate revised 
as above, the new line of dam being clearly dagbbellcd and permanent 
bench marks left. 


^una This site was inspected by the Consulting Engineer (and is 

GSfa described in Appendix XIV. of his Report). He considered » it was quite 
® ‘ worth while to have Plans and Estimate prepared.” 
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On the uftovnouu of 9 th February we visited the site as well as the 
others noted by the Consulting Engineer at Guraria, and directions for the 
necessary surveys ■wore given to Overseer Ram Chandar, who "will pre^- 
pare the Plans and Estimate in due course. 

23. This .<5mall lank, dcseribod by the Consulting Engineer in 
Appendix XV., was visited on the morning of 10th. 

An Estimate for carrying out the repairs recointneuded has been 
sanctioned* and the work lias partly hcen carried out by the Assistant 
Engineer, but is now at a standstill for want of funds. 

■f 

The breach at the site of the old weir has been closed, with an earthen 
dam pitched; the new weir, 200 ft. in length, has been constructed; and 
now 3 chains of earthen dam at the south end, by the weir, arc required. 

The top of dam at the sluice also wants making up to proper level, 
as it hiis sunk and cracked along the linos of the sluice drain below ; the 
old surface .should be well picked up and the cracks carefully filled and 
consolidated before the new earth is spread. Tlie Assistant Engineer has 
built a loo-wall of maaourj' in limo .it foot of rear slope, wliore the dam 
crosses the nullah. If a toc-'wall was necessary it would have been better 
to build it of thy stone masonry with chips behind, to allow any leakage 
to pass through clear. 

The ridge has also been cut nwaj' about a foot to make the weir ; this 
was unnecessary, and reduces the possible capacity of the tank. 

As there is a long, practically level, length of stony ridge at the 
south end, it would have beoti siifficiont to clear this only, and not build 
any masonry wall for the weir till it wasfound that the surface cut away. 

24. The Napatjia, Chaudarpur and Hnriiia nullahs were invc.sti- 
gated, but nothing is possible on these. 

The Nai)nnia nullah floM's through such a level plain that tliore 
are no sites for storage rcservoir.s, and the Chandnrj)nra and Hnriiia 
nullahs are in such deep bnnk.s, with the land for irrigation high on cither 
.side, that if any dam was constructed the gronteT* part of the storage 
would ho in the river hod and unavailable for irrigation. 

Tlie Kantnli nullah has a rocky bed, but only crosses a narrow strip 
of Jhalawar before it llow,s into the An river on the oast border, so that 
it would not pay to carry out anything on so large a i ivor, even if a site 
was di.scovered, with so little land commanded. 

25. On 11th, with the Assistant Engineer, inspected the Bnni nul- 
lahs, w'ith which it is feared nothing can bo dune, as though on the left 
bank the land slopc.s down from the Zalimpura Hill to the nullah, on 
the right bank it is very level, and if a dam was constructed round 
towards the Temple Hill behind and south of Bani, tlio village well lands 
would be submerged. 


Moiva 

(SitoNo.22U 


Hnlinhs 
near Mis- 
vanli and 
Kantall 
Nullah. 


Nullahs 
near Kara- 
wan. Bani 
Nullahs. 
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Gugrwa 

Tank 

Project 

^SiteNo.23). 


At Gugwa there is a site for a small tank, which His High- 
ness“tho Baj Rana suggested for inspection. The line was 
shown to Sub-oTerseer Pars Ram, who will make the neces- 
sary surveys jthe catchment area is onlj’’ halfastjuaie mile, 
so if 20 per cent, of the average rainfall is stored, only 7 
m. c. fc. is available, sufficient for 70 acres ^=176 bighas. 
There are about 200 bighas of land commanded available 
for irrigation— -100 belonging to Gugwa and 100 to Bara 
Khokria. 


Slngpura 

Tank 

Site No. 24). 


From Gugwa "we went to Singpura and on to a dam about 1 
mile to west of the village which was constructed in 1901- 
] 902 by the Tehsildar from plans prepared by Mr. Abdur 
Rahman, Assistant Engineer. 


Mr. Tickell, in Appendix E of his Report, suggests a tank at Sing- 
pura, but his description does not agi*ee with the one constructed. The 
dam is 900 ft. long, closing a gaj) between low liills, and the weir is over 
a ridge to the north of the hill at the north-end. Top width of dam is 
8 ft. ; front slope supposed to be 3 to 1, but appears steeper, and has sunk 
for the portion of dam across the nullah itself, whore it is 35 ft. higli. 
This front slope is pitched up to the top. Rear slope is 2 to 1 . A 
masonry sluice w'cll and drain under the dam lias been consti’ucted, 
but no irrigation channels, so at present no irrigation can be carried 
out from the tank. The sluice leaks badly, and the outlet cliamber at 
toe of rear slope was filled with earth to reduce this leakage. 


The dam is said to have cost Rs. 8,000, and the wells have been 
benefitted by its constraction. 


The water level has never risen higher than 10 ft. below crest of 
dam, and never nearly reached the weir level ; tl)ere is no mention in 
Plans and Estimate shown me of the capacity of the tank, but as the 
catchment area is only *62 of a square mile, the most that can be 
calculated on for .storage is 8^ m. c. ft. of water. 


The Assistant Engineer should check the capacity of the tank, and 
prepare an Estimate for Irrigation Channels to make use of the water 
noted above as available for storage. 


New Tank 
Project 
near Sing 
pura 

(Site No. 24). 


Betuna 

Nnllah. 


There is a site for another small tank on a tributary nullah 
rising in the hills, about a mile north of the village, and 
surveys for this will be prepared by Overseer Ram Ghandar. 
The catchment area is about one square mile, all hilly, aud 
allowing 20 per cent, of rainfall 1 4 m.c.ft. should be avail- 
able for storage, .sufficient for 140 acres, which should benefil 
Singpura and Harakberi villages. 

The Betuna nullah was nest inspected, but nothing appears 
feasible on this. Between Betuna and Karawaii there is 
a large area of gi-ass land, intersected with small shallow 
nullahs flowing from west to east to join the main nullah. 
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Low earthen embankments could be put across each of these, at 
little cost, to hold up water in the rain, and the beds of 
the “naddis ” so formed could all be cultivated with gram 
and wheat as the water percolated into the soil. 

26. Kliandaris 24 miles south ofKarawan, and the dam eonsiruct- 
ed across the nullah at this village was inspected on 12th February. 
The Avork was carried out by the Tehsil, according to plans prepared by 
Assistant Engineer A bdiu’ Rahman. The dam is of earth, 12 chains in 
length, top width 8 ft. 3 to 1 front slope pitched and 2 to 1 rear slope ; there 
are natural weirs at both ends, the ends of the dam being pitched. 

There is no sluice, and the tank was constructed to benefit the wells 
below, and this it has done ; but the weir level is not high enough to 
co 7 nmaud the land below, which is very high. As, however, there is a 
large area of good land below, it is thought it would pay well to make a 
large tank hero, extending the dam to the south-east across the Jalni 
nullah, giving a total catchraeut of 8‘|, square miles ; and as a great part 
of this is hilly, we may allow 15 per cent, of rainfall as available for storage 
or 92 m. e. ft. of water. As the land below is high, all this would net be 
available for irrigation, and a part would lie in the low basin by Khaudai 
-village, and be useful for the villagers and cattle, and would benefit all 
the wells below. The higher portion of tlie bed would all be cultivated 
as the water receded as used for irrigation. Surveys for this will bo 
made by Sub-overseer Pars Ram, and Plans and Estimate prepared. From 
flying levels taken the dam will have to be extended about 2,200 fa to 
raise the present weir level LO ft., and the land on right bank bet^veen 
Nathokheri and Pagaria will be commanded. 

27. The next nullah south is the one which issues from the hills 
by Rnjpura village and flows into the Kesri Naddi half a mile below and 
to the cast of the village. 

On this nullah, west of Rajpura, there is n good .site for a tank, the 
dam starting on the right bank from the hill on the south on uhich 
Pitapura village stands, crossing to the hill on the left bank at the foot 
of which the nullah flows, and just below the point where a large nullah 
joins it on the left bank. The catchment is all hilly and .3^ square miles 
so that 20 per cent, of rainfall should be stored, or 49 m.c.ft. of water, 
sufiieieut for 490 acres = 1,225 bighas. The dam will be about 1,500 ft. 
long ; a masonry core-wall will be required for the whole length, as the 
soil is black, mixed with stones, no rock was visible in river bed, and the 
hills wore of boulders and earth. The weir will be on the left bank, cut 
out of the hill as far as possible. 

Three wells will be submerged, 10 bighas of irrigated land, and about 
80 bighas of barani. 

There is another site above, wliich would save these wells, and sub- 
merge only about 60 bighas of barani, but it would reduce the catchment 
to 2£ square miles, a loss of 10^ m.e.ft. of watei’ and 105 acres of irriga- 
fion. Surveys will be made and Estimates for both will be prepared, and 
the Durbar can then decide which to take up. 


Khandar 

Tank 

(Site No. 25). 


Rajpura. 
Project 
(Site 
No. 26). 
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The jrrigation chanuel after Tinjpura villapre would have to cros? the 
nullah bj^an aqueduct— as here it luiisiu very deep banks -to the land of 
Binni village on the left, where there is a large area available for irriga- 
tion. 

Boipur Pro- 28- Another site was shown us south of Baipur where the Kesri 
^recom* „addi flows between the hills, about 2,000 ft. apart. This is probably 
the site referred to by Mr. TiekeU as No. 12 in his Appendix E. The 
river is a large one ruuniug in deep banks, and though the dam would be 
about 2,000 ft. long (not 10,000 as noted by Mr. Tickell) it would have to 
be a high one witli cui*e-wall, or face-wall, and it would he a very expen- 
sive pi'oject and beyond the requirements of the Jhnlawar State, as the 
land commanded is on the left bank only, and is the same that the pro- 
posed tanks at Rajpura and Khandar tvill irrigate. 

The project is consequently not recommended. 


Benaiga 29, At Awar a large nullah joins the loft hank of the Au river. 

fs^te* This nullah rises about 9 miles south of Awar, near Jlaruauda, aud 

No. 27) M ,.1 , 

flows northwai’d. 


About miles from its source it passes Benaiga village, where there 
is a very good site for a storage reservoir. Illr. Tickell mentions this as 
No. 13 in Appendix E. of his Report, and -jurveys were made some years 
ago under his directions ; but the lino surveyed was for a dam across a 
tributary nullah only, which joins the main nullah on the left bank just 
above Benaiga village. This has only a catchment of 1 square mile. The 
line was not daghbelled, nor w'ere any bench marks available, so all the 
Survey's will have to be made again (see para. 12). It would, it is 
thought, be better value to dam the main nullah, with its larger cntch- 
ment of 4 square miles, which should give 42 ra.c,ft, for storage, allowing 
15 per cent, of rainfall ; and the Irrigation Channels could be taken along 
the valley on either side the nullah to irrigate Goraria land, as avell as 
Benaiga, The site is a good one, and the Project should not be expensive, 
as though a core- wall would be necessary the dam would not be a high 
one. There is a very good basin, at present grass land, and all this could 
be cultivated with wheat. Surveys for both projects will be earned out, 
and Plans and Estimates prepared, ljut the larger project is strongly 
recommended. 


** <lown this nullah, at J adni — a Jagir village 1 i> miles south 

(SiteNo. 28). of Awar — there is an excellent site for constructing a masoniy -weir across 
the river to hold up water which could be lifted by odis on to the fields 
on either side. There is a rock bed, with large rock boulders above, and 
rock on either bank so that the flood water spilling on this would do 
no harm. The weir u ould only be 200 ft. long, and S ft. greatest height, 
so would not cost more than Rs. 1,000 and a fine pool would be held*up. 


Further oast there is another tributary nullah to the Au river, 
(SiteNo. 29). and tb.e two branches which form this stream rise in the hills to the south- 
east of Baria, and unite at that village. It w’ould be possible to make 
a dam just below their junction from the hill on which Baria Aullat^e 

<3 
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stands across to the hill on tho loft bank, line A 13, but this would 
submerge 8 wells and 40 biglnis of irrigated land, besides about 150 
bighas of “inal.” It would be better therefore to make two dams, 
as there is a low range of hills dividing the two, vie,, C D aud E 'Ey 



and surveys and Plans and Estimate will bo prepared, as there is good 
land below, and irrigation can be extended to Gajarni (K) and Khera 
(K) villages. 

The catchment area of C D is 1 square mile, so wc should be able 
to store 14 m.c,ft. of water, allowing 20 per cent, of rainfall. About 50 
bighas of “ mal ” land will be submerged by this tank, but no wells or 
irrigated land, and the bed will all be cultivated as the water recedes. 

The catchment area of E F is also 1 .square mile, giving us 14 m.c.ft. 
of water ; aud in Ihi.s tank only 1 5 bighas of “ mal ” will be submerged. 

Mr. Tiekell suggests a tank at Baria, vide No. 2S in Appendix E. of 
his Beport. 

32 . The country south of the Kasri naddi is hilly aud undulating (s?teWo.*^30|^ 
and fetoney ; the culturable land is limited and lies in patches in the 
yalleys near the villages, which are scattered. Tliough there are many 
sites where dams could be constructed, many of these are useless for 
Avant of land below. This applies to a site about 1 mile west of Malpura 
village which was inspected on 13ih February, at the request of the Poli- 
tical Agent, as many Patels had asked for its construction. 
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The Patois who mot me were most anxious for its construction, as, 
they said it would benefit wells in several villages which they named, such 
as Bhain Sagar, Chandarpura, Malpura, which however are not on this 
nullah at all, nor nro their lauds in the same catchment, so could not 
possibly bo affocted. 

Tliorc is hardly anj* culturahle land below the site, nor wells on the 
nullah itself, and the j)rojeet is therefore not wortli further consideration. 

Another silo to the east of Malpura was also shown me. This is 
better than the last, as there is more laud below, but it is undulating 
ground and intersected, and the Irrigation Channels would be lroublc.some 
to consti'uet, and I do not think tbc]>rojcct would pay, or is worth taliing 
up. 

PoulaPro- 33. Two mile.'. south-M'Csi of Ilarnaudn is the village of Poiiln, and 
tSlte^NaSl). one of the tributaries of the Au river rises in the Ijills 2^ miles south-east 
of this village, and flows past it in a north-west direction. 

This was inspected on 14th February, and tljcre is a good silo just 
above the \ illage for eonstrncting a dam, which would he about OOO ft. 
long, and has a l)ill)’ catchment of 2.\ square )nilc.s, capable of storing 35 
in.c. ft. ajul irrigating 350 acres. 

This was roughly surveyed in 1802-5)3, hut nothing, further seems to 
have been done, and it is not mentioned by Mr. Tiekell. 

Poula i.sa khalsn village, with about 12 W'clls which in'igato .30 
bighas ; and there is about GO bighns of good land unirrigaled. 

Lower down tliore is the village of PouH, the lands of wliich would 
also be commanded bj' the tank, so its construction is recommended, 
and surveys. Flans and Estimate will be i)reparotl. 

Lowaria. 34. Cro.'ssing the hills south-east wo camo to Lowaria, where 

(SlteNo.32). jg tributary nullah of the Au. 

A tank of this village is suggested by Mr. Tickoll, ns No. 14 in 
Appendix E. of his Report. 

There is a site above the village where a tank could be constructed, 
but it is not required, or wished for by the villagers, as it u’ould submerge 
about 200 bighas of “ mal ” land, which are cultivated in the Kliarif ; and 
below the only land is alrcadj' irrigated from wolls (kutcha) of wliich 
there are about 50 in use. Water is about 25 ft. below surface, and the 
^ villagers informed me never gave out. 

Mangaiia 35. We then crossed the hills to the south-west to Hilangalia, a 
Proicct • o ^ 

|SiteNo.38). IChalsa village, on the slope of a high hill, where in old days was a fort. 

Three nullahs rise in the hills to the west and south of the villasrc, 
opposite which they join, and flow onwards in an easterly direction to the 
Au. 
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' Mangalia posses*? about 25 wells, irrigating about 80 bigbas, and has 
also about 300 bigbas of “ mal ”, land unirrigated. There are small 
villages lower donm the valley, wliicb are Jagir. 

Three linos for a dam suggest themselves : — 



square miles, giving 38j m.e.ft. of water for storage. 

This would submerge 2 wells, one belonging to Gobindpura 
village, and the other to Mangalia, and 2G bighas of 
irrigated and about 150 bighas of “mal, ” cultivated 
ill the Khar if. The land below is not sufficient to com- 
pensate for this, so this line may he neglected, 

, (6) “ C B,” which dams two nullahs, with a catchment of ] ^ 

* square miles and possible storage of 21 m.c.fb. This only 

submerges about 125 bighas of “mal” land, a great 
‘ portion of which would be cultivated with wheat as the 

water recoded. 

(c) “ 1-) 15,” This only dams one nullah, with a catchment of 

square mile, and possible .storage of lOi m.c.fb; with this 
about 50 bighas of “ mal ” land will only be submerged. 
This is the site the villagers themselves want, and say is 
sufficient for their own requirements. 

Stirveys and Estimates and Plans for both “ C J3" and “ D E ’ 
will he prepared, and the Durbar can then decide which 
should bo carried out as most advantageous to the State, 
irrespective of the requirements of Mangalia vilhige alone. 

36. Mr. Ticlcoll (No. 15 of Appendix E) suggests a tank at Dug. 
The old tank, which is the only one with a catchment approaching G 
square miles, the figure given by Mr. Tickell, breached 100 years ago, 
and nearly 50 wells, hrigating 300 bighas, have been constructed in the 
bed, and there are also about 900 bighas of “ nial ” land cultivated in the 
rains. Closing the breach would therefore do nothing but harm. 

There is, however, a site (Site No. 34) where a tank might he con- 
structed at little cost and with great' beneBt, about a mile to the south of 
Dug town, across the valley at the head of which is Girdarpura village. 


Duff. 



This is all bnrani land, partly cultivated in the rains, and the water of the 
nullah in the centre of the valley passes away in the rains and is lost. 

An earthen dam is all that is required, starting from the low hill,- 
on the west of the road to Chokri Chota, on the right bank of tluj nullah, 
across to the high ground on tho left. 

There is plenty of good land below, all of which could bo irrigated,, 
and the bed of the lank itself would all be cultivated. The catchment 
area is 1 square mile, but can bo increased to l,j square mih^s ns the 
nullah on the north of tho site, and south of Dug city, could easily be 
diverted into the catchment by constructing a .slioi‘t bnnd, with a cut 
through the ridge above it. 

Tlxis is n most promising project and should pay well. If not carried 
out before it would form an excellent relief work, whenever the.so sliould 
have to be again opened. 

Surveys, Plans and Estimate will (hereforo be prepared. 

aoW I'ickcll (K’o. 1(5 in bis 

(SitoHo.SS). Appendix E), and from the topographical Siu vcy jSFup looked a good site. 

It was inspected on I4th Pohntary, but is not fea^-ible, as if con- 
.slriictod the tank n-ouM submerge all tho wells and irrigated land of tke 
village, and leave very little land below, which is at j)roscnt jungle and 
uncultivaled. There is a fine > alley »>r “ mal " land above and oabi of the 
village, and this could only be connnmided by a t«vnk formed by construct- 
ing a dam between Ibo Chokri Bara hill on tho lofi bank and the Jagiiqmra 
bill on tho right, whore a very fine tank could bo formed, but tlmse are 
Jngir villages and the tank would submerge tbeir valuable irrigated laud, 
so is really not to be considered. 


PartigarJi 
(Site No. 36). 


38. The nullahs north-west of Dug were inspoeted on IStlx 
Febniaiy. At Pnrtigarli, 2.^ xnilcs north-wc.st of Dug, there are the 
remains of an old eartlien dam, ncro.ss a nullah issuing from tho hills 
north of the village, which has been lying broached for years. Tho 
rilingevsnre very .mxious for thh dam to be restored, lino "AB"; but it 
would be bettor to alter the lino to *• A C,” to take in another *nullali 
and enlarge the catchment by ^ square mile, ns tJio cost of conRtruetin«r 



oiuior Mill bo prachcolly the some, ..AC” will onbmotgo I kaMm 
well and < bigta of land irrigated from it, but «,o extra catohuieutshould 
bnog m on additional 3im.c. ft. of Mater, auffieiont to irrigate 35 ao-oa 
SO that the advantages outweigh the disad vantao-es. 

O 
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Partigarh has 36 wells in’igating 130 bighas, but there are also 
nearly 400 bighas of '‘mal” land unirrigated, so the larger the tank ihe 
!f better. Surveys for this will bo made and Plans and Estimate prepared. 


39. The two main nullahs, of which thePartigarh nullah is one of 
1 the many tributaries, unite bolo.w Dadalai village, and here a very large 
tank, with ‘a catchment ofy^^ square miles, capable of storing ^ ^ 
m,c.ft., could be constructed. / 

The project would be an expensive one. The dam would be a mile 
in length, starting from the hill on the left bank in the south to the sninll 
’ hill by Dadalai village on the right bank, and continued on the other side 
to the north till high ground and another low hill is reached ; and as the 
nullahs run in deep banks, and the land on either side forming the bod 
is high, a high dam would be required. 

Though there is a large area of “mal” land in the bed, which is at 
present only cultivated in the Kharif, and which would produce wheat if 
the tank was constructed, it is doubtful if there is sufficient land below for 
so large a project, and there are certainly not enough cultivators at pre- 
sent, so that it docs not seem worth while making surveys. If, as I was 
informed, kutcha wells only cost Rs. 25 to construct, and yield a revenue 
of Rs- 9 per annum (each well can irrigate 3 bighas), it would, it is thought, 
pay the State well, provided cultivators are available, to construct a large 
number of wells in this basin. 


Dadalai 

Project 

(SiteNo,37l. 


In the existing wells water appears to he about 30 ft. below the sur- 
face, and about 10 ft. deep. 


40. Further west, at Jainunin, there is a good site for an earthen Jamunla 
dam, about 1 mile long, across the valley and above the village, connec- (Slto^o.'ss). 
ting the hills on eitlier side. Janiunia possesses about 18 wells irrigating 

about 40 bighas of land ; these would be below the dam, and there is a 
' largo area of good land also, about 800 bighas, available for irrigation. 

No good land would bo submerged. The catchment area is 3.1 square 
miles, sufficient to supply 22| m.c.ft. of water for storage, at 10 pei* 
cent, of rainfall. This should be a paying project, and Surveys, Plans and 
Estimate M'ill be prepared. 

Mr. Tickell suggests a tank hero, No. 18 of Appendix E. 

41. Ml’. Tickell suggests n tank at Kuclmia (No. 19 Appendix E), Kuchnia 
and the nullah which flows past this %allage was inspected from Nawal- 

Ichera downwards. 

I 

Nothing, liowevor, appears feasible here, noi- is a lank required at 
Kuchnia, as the wells boro are good, 5 wells irrigating GO bighas. 


42. At Rojann, 2^ miles nortli-west of Kuchnia, the condition of RoJana. 
the wells is diflerent, and the water in them lias flillon considerabl}^, and 
out of the 40 wells belonging to the Aillago only 30 are in uso and irrigate 
'on an average 1.1, biglias each. The villagers are tlicreforo most anxious 
for 0 small tank to be constructed at the head of the nullah above the 
village as they feel sure this will benefit tlie wells. The site was slmwn 
me, but the catchment is very small, not more than a f-railo. The Assis- 
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taut Engineer should make the necessary surveys, and the work might be 
sanctioned to be carried out by the Tehsil. There is rock in the nullali 
bed, and the soil on either bank is stoney, so a core- wall will be necessary. 
Tpks not 43. The soil in this Telisil is much more rocky than in the rest of 
‘Gangrlr the State, and even where there is“n)al” land the greater portion has 
TehsU. no depth, the rock being close to the surface ; and where this occurs only 
Jowar can be grown in the rains ; the soil is not good enough, I was told, 
to produce wheat, even if irrigated ; so that tanks are of little use, as tlio 
irrigable land is small in area. 

Where good “ mal ” land fit for irrigation is found near the village?, 
opium is the ci’op the villagers cultivate, and are accustomed to ; and this, 
I am also informed, cannot he irrigated from tanlcs, as tank water is' too 
cold and the wanner water of Avells can alone be used. 


Small tanks, sueli as that asked for at Rojana to benefit the wells, 
appenr-s to be all that is required in this Tehsil, 

Sn^River" Appendix E. of his Repoi-t (No. 20) Mr. Tickell writes : 

“The Chota Kalisind inver which passes near Gangdhar and has a 
drainage area of about 900 square miles might be bunded up near Sarwar 
and the irrigation of nine villages could be effected by two canals, totalling 
about 20 miles. The Kharif h*rigation could be done by the natural 
flow of the river and the tank reserved for the rabi." 


On 17th Febi’uary I inspected the country on right bank, riding from 
Gaugrar to Sarwar via Sonari, Sekla, and Barlia villages, crossed the 
liver at Sarwar, returning by Sari, Berla and Pipakhera villages on the 
left bank of the river. 


At Sarwar the river is 350 ft. wide, the right bank is 65 ft. high, 
and the left. 35 fr., and throughout its course it runs in deep banks till it 
widens out above Garigrar, where it is over 700 ft. wide with banks about 
18 ft. high. The country that would be irrigated, if a dam was formed as 
pioposed by Mi*. Tickell, is therefore very high; it is also brolien up by 
cross drainage, and the good in-igable land is limited in extent, and the 
larger part of the land commanded is stoney and unpi’ofitable. 

There is no site for a dam at or near Sai'war, and any project on so 
large a river would bo very expensive, and a large quantity of the water 
stored would be in the bed of the river itself and useless for irrigation. 

Mr. Tickell’s jiroposal is therefore, in my opinion, not feasible. 


Tank on 45. The only thing to do is to try and make use of the tributary 
between nullahs, and the.se appeared a good site for a small tank on the nullah which 
Barlia v"f passes between Sekla village on the north and Barlia on the south. 

l&ffGS 

(Site No. 41). The catchment is square miles, rocky, bat’d soil; so quite 15 per 

. cent, of rainfall would be stored, or IG m c.ft. Tlie basin is good, and con- 

sists of unculturable soil, but just belo^v there is a stretch of barani land, 
on which Jowar is now grown in the Kharif, belonging to Padmakheri 
\ illage. This would all he coranmnded and wheat could bo produced. The 
Assistant Engineer might make further investigations, and if the project 
is approved by the revenue authorities, have surveys made and pre- 
pare necessary Plans and Estimate. u 



46. At Jiiilalvlioi i, a mile north-east of Gangrar, there arc two tanks, Jaita^eri 
bnllt inn ny years ago. The largej', ” Dilsngar,*' is lialf a mile to east of the No.42). 
village, and the small '* Nai\ltn” tank at the village itself. Neither has 

any .>^1 «jpc, and this year the water was being lifted from the “ Bilsagav " i 

and carried by a trench across the bund to irrigate a small area below. 

But a sluice and irrigation channels could be constructed at little 
co.st, and ivs ihorc is laud below which could be irrigated and is at present 
not u.sed, it would, it is thought, bo worth ■while having this done ; and 
the Assistant Engineer might prepare an estimate lor the same. 

47. Mr. Tiekcll propose.s a tank at Dokar Khcri (No. 22 Appeudi.v 

IE), a village (5 milo.s south-west ofthiugrar. This was inspected on 18th (Site No 48). 
Eohruary. Q'he village is a small ono, and possesses 5 wells, and a few 
“odis" on the edge of the nullah, and 400 bighasof " inal” laud, of w'hich 
50 can be irrigated if all the wells are in use. This year, owing to 
gcarciiy- of water, only wells are in use, audlO bighas of laud irrigated. 

The land on either side the nullah is very stoney, and the 400 bighas 
•noted above uro all that is available for irrigatiou. 

Though a tank could be formed above the village, the basin is 
i^arrow, and iho land rises quickly on either side, so that it would neees- 
.sRate a comparatively high dam, and would not pay ; but something 
should bo done to help the wells and ‘‘odis,’’ and benefit the village, and a 
weir might be constructed at little cost below the village to hold np the 
water. 

The weir would he about 100 ft. long and 5 ft. high. The sketch 
.shows "svhttt is proposed, u wall of stone in lime in the centre forming a 
backbone, founded well into the soft rock, which is found about 5 ft. 
below the nullah bed, and taken into each bank about l.'i ft. to prevent 
w/iter cutting round, and a front slope of bouldens 2 to 1, with rear slope 
of 0 to 1, con.sisting of very large .stones, with heavy blocks ol rough 
concrete at toe, to prevent roar slope sliding. 






Semll 

(SiteNo.44] 


Summary 
of Investi- 
gation. 


2G 

If it is found after excavating that the substratutn of rock can be 
depended upon, it might perhaps costless to make a “ pucea weir at once, 
the masonry being thicker than the core-wall proposec^ with a water 
cushion, the bottom of Avhich would be on the rock below, between the 
concrete blocks and the weir, the concrete blocks being brought nearer 
to the weir, say 15 ft. distant only. 

The Assistant Engineer might prepare alternative Estimates for these. 

48. At Semli, a village 8 miles north-west of Gangrar, Mr. 
Tickell has also a proposal for a tank (No, 21 Appendix E). This was 
inspected on 18th February. Semli is a very small village of G houses, and 
there are only 3 cultivators in the village. Tliough there is a good catch- 
ment area for a tank, there is practically no land to irrigate, as there is 
high stoneyland on cither side, the valley contracting below Semli village, 
whicli has only 22 bighas of irrigable land altogether ; and Cliipria, the 
village below on the nullah, has only 40 bighas. 

But Semli village also wants asastaiice, as this year only 4 of the T 
wells are in use, and 15 bighas of land irrigated for want of water. 

Here also I would suggest that a weir should be built just below 
the village, at a site pointed out to the Assistant Engineer, to hold up 
water Tor the benefit of the wells and which might ho also taised by odis. 
There is rock in the river bed, and the nullah is 100 ft wide from top of 
bank to bank. The weir should be similar to that proposed for Dokar- 
kheri, and should not cost more than Rs. 200 to construct. 

49. Tliis completes the Investigation, as nothing more seems pos- 
sible in this Tehsil, in which though there are plenty of nullahs there 
seems little means of making use of them, except as suggested by Avoirs 
at the villages to assist the wells, as the irrigable land is so limited, and 
the villages so small and sparsely populated. 

The following is therefore the list of projects Avhich are recom- 
mended and for which surveys will be made, and Plans and Estimates 
prepared : — 

PATAN TEHSIL. 

( 1 ) Shamin. 

( 2 ) Ram Nawas Ghatod. 

( S ) Rewa River Project at Khod. 

PANCHPAHAR TEHSIL. 

{ 4 ) Gunjpura. 

{ 5 ) Naka Sarna near Guraria 

AWAR TEHSIL. 

( G ) Gugwa. 

( 7 ) Sini-pura. 

( 8 } Khnndar. 

( 9 ) Rajpura. 

(10) Baria (2 Tanks). 

(in Benaiga (2 Tanks). 
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DUG TEHSIL. 

' (12) Poula. 

' (13) Mangalia (2 sites). 

(14) Dug (1 mile south of town,) 

(15) Partigarh. 

(16) Jamunia. 

In addition to these the following have been suggested to the 
^sistant Engineer who s&ys he can have them worked out locally, and 
if when they are being prepared I can give any a-^sistance, 1 shall only be 
too gald to do so : — 

PATAN TEHSIL. 

( 1 ) Sarangaldieri — Revised Project. 

( 2 ) Jarer. 

( 3 ) Motipura — Estimate to be revised. 

PAHGHPAHAR TEHSIL. 

( 4 ) Ratanpura. 

( 5 ) Sarod. 

( 6 ) Deori Peedei*. 

( 7 ) Estimate for completion of Hatunia Tank. 

GANGRAR TEHSIL. 

( 8 ) Rojaiia. 

( f) ) Barlia. 

(10) Weir at Dokarkheri. 

(11) Sluice and Irrigation Channels to Dilsagar at Jaitakheri. 

(12) ^Yoir at Semli (Galot). 

When these are worked out, the Durbar will have a large programme 
available, to be carried out gradually ; and when completed the State 
should bo fairly well protected against Famine. 

To make full use of what is proposed, more cultivators are required ; 
with these obtained the State should derive great financial benefit from 
the works proposed, in addition to their protective value. 

A fi.xed sum should be set aside for carrying out what is suggested, 
and any]work decided on and sanctioned should be finished right through, 
Including Irrigation Channels, before another is started, so that a return 
on the expenditure incurred maybe derived from each as soon as possible. 

It is no use starting a number and leaving them half finished. If a 
large work is decided on, which will take up the grant for 2 or 3 years, 
no other new work should be .started till that is completed ; but in the 
present condition of the finances and population it is thought small 
works sliould first be carried out, end with the opening of the railway, 
if land on most lenient terras at fir.stis offered, it is hoped that cultivators 
■from outside will see the natural advantages of the soil and come to 
settle in the State, and the demand for land and water will necessitate 
the execution of the larger works proposed. 

F. St.-G. MANNERS SMITH, 

AjJrER, SuPERlNa'BNDING EnGINEHR, 

Felrmry 1905. Protective Trtujatioii Worh, Rajpulana. 














